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SUMMARY
This research pursues the development of management contracting
In the UK construction industry, and aims to compare it with the
traditional method with a view to providing some indication of
how both systems may be matched to particular circumstances. A
theoretical model was used to assist in comparing project
performance in a case study sample of 39 management contracts
and 30 traditional form of contracts, and have identified several
variables which could influence the performance of a project.
The first main hypothesis proposed is:-
Management contracting can satisfy clients who need their
projects quickly and for projects that are large and/or highly
complex'.
This led to a second hypothesis,
Project performance is a function of the characteristics of
the client, the project, the designers, the contract procedure
employed and the procurement method adopted for their
projects'.
The use of management contracting is growing throughout the UK,
but the percentage of traditional contracting is still greater
than other forms of building procurement method.
Analysis of the 69 case studies suggest that management
contracting performs better in some respect than traditional
contracting, in particular, when time is the essence of the
contract and when the project is highly complex. However, in the
construction of large simple buildings, there was no strong
evidence which shows that management contracting can perform
better than the traditional form of contracts.
Moreover, analysis of the results also suggest that procurement
method is not the only variable affecting project performance.
The client's requirement, the designer, the characteristics of
the project and the contract procedure employed, all had their
relative effect on certain performance measures as defined by
time, cost and quality.
CHAPTER ONE - INTRODUCTION TO THE RESEARCH PROBLEM AND BACKGROUND
1.1 NATURE OF THE PROBLEM 
It is an axiom of construction management that a project may be
regarded as successful if the building is delivered at the right
time,	 at the appropriate price and quality standard, and
achieving a high level of client satisfaction. Increasingly the
achievement of these criteria has been associated with problem of
procurement method for the construction. In short the selection
of the appropriate method can shape the success of the project.
Broadly speaking, the problem facing the building process can be
established under the following factors for the purpose of
initial	 investigation and review. The factors are by no means
exhaustive nor ranked or selected in any particular manner other
than they could be regarded as the 'popular' choice at the
initial stages of any similar research. These are:-
1. Lack of effective communication and co-ordination between the
building team.
2. Lack of integration of the design team.
3. Uncertainty within the work of an organization.
4. The changing environment.
5. Advanced technology.
6. Experience of the building team with the building process.
7. Increasing project complexity.
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Having set out the general problem it is clear that any account
of the manner in which the building process operates should be
set in the context of management responsibility and functional
demarcation in the client organization or the organization which
design or construct the project. In the first place there is the
question of intercommunication and then there is the problem of
the actual construction of the project.
Another generally accepted view is that the last few years have
been	 an especially difficult period for the
	 construction
industry (Hillebrant 1977 and 1985) - Construction output has
fallen steadily, partly as a result of the recession but also of
the uncertainties generated by some projects exceeding their time
and cost budgets. This situation is perhaps more prevalent in the
UK than some other Continental European Countries and the USA
where the problems are often greater in magnitude but more
limited in their type and range particularly within the confines
of each contract (Slough Estate 1976 and Nahapiet 1985). UK
contracts seem to be fraught with a continuum of problems and
difficulties from the onset, across a very wide spectrum, through
to the completion stage. For example, among the findings of the
Slough Estates'	 report (1976) was
	 that, total time from
Inception to completion in the UK was at least 70% longer than in
Canada, Australia, Belgium, USA, France and Germany. Moreover,
preliminary design phases were more complex; prices in the UK
were comparable to those in Europe but more than those in North
America.
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The intention of the thesis is to utilize this plethora of
variables as a basis for study to compare the conventional
procurement method with management contracting with the hope that
a number of significant and useful factors can be extracted and
to be used as a guide for clients who want to know about the
system of management contracting and wish to improve efficiency
and effectiveness for their future projects.
1.2 BACKGROUND 
Observations of the industry, at the time commencing this
research, suggested that some sort of analytical approach, such
as is now presented in this thesis, was needed in an attempt to
solve problems facing the client from the building process.
It is likely that when the design and production are combined to
each other then good relationships and greater co-ordination and
co-operation between the parties involved can be developed
(Philip 1950, Emmerson 1964 and Banwell report 1964). The
selection of the right contractor for a particular job is an
essential factor in controlling what was planned.
Each member of the building team have a criteria for success
which may differ from one another. Sidwell (1984a) notes that the
client may regard completion of his project on time and within
budget as a success. However, client satisfaction may differ in
respect of the owner, the occupier or tenant, or the general
public. In many cases, client satisfaction depend upon the degree
3
of conformity between expectations, interpretation of the brief,
and the realization of the project. For the professionals 	 a
criteria for success can be a successful interpretation of the
clients needs and a smooth going project. The contractor may also
regard conflict free project as a success to secure future work
with the client and to satisfy the shareholders.
The N.E.D.O. report (1983) indicated that many clients drifted
into the traditional method of contracting towards building
without being aware of the alternatives available to manage
a contract. Various client guides have suggested ways in which
construction projects should be tackled, other than by the
traditional method. These include management contracting, project
management, design and construction management etc.
The traditional approach is one where the client appoints the
architect and the other professionals to design the building and
prepare the tender documentation. A main contractor will then be
appointed,	 under a certain form of contract, to actually
construct the building. Figure 1.1 show the arrangement of the
traditional team in relation to the client and to each other.
The traditional approach has come under increasing pressure,
apace with the increasing complexity of building projects. Whilst
technology and complexity has forged ahead in the construction
process, the approaches to its management have lagged behind.
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The Emmerson report (1964) has identified a common criticism of
the building process where there is a lack of liaison between
Architect and the other professionals and contractors, and
between them and clients. It comments that, "In no other
Important industry is the responsibility for design so far
removed from the responsibility for production."
The report pointed out that although a common course of initial
study	 for designers and producers of buildings had 	 been
recommended in the Philips report (1950), no practical steps had
been taken by 1962.
Emmerson concluded that there was still a general failure to
adopt	 enlightened	 method of tendering in spite	 of	 the
recommendations of earlier reports. His recommendations in this
respect led directly to the establishment of the Banwell (1962)
committee to consider these issues in more detail.
Emmerson recognized that the Royal Institute of British Architect
(R.I.B.A.) was aware of the need for improved efficiency in
architectural practices.	 The R.I.B.A.	 subsequently made a
significant contribution to the co-operation by publishing the
Plan of Work (1965) and the first edition of their handbook
(1974).
The Banwell report (1964) and it's review "Action on the Banwell
Report" (1967) have been considered to have had significant
impact upon the building industry and it's professions.
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The Banwell (1967) review found some progress on pre-planning of
projects but professions had done little to "de-restrict" their
practices. The review was encouraged by the increase in selective
tendering and urged further consideration of serial negotiated
tendering.
The Emmerson and Banwell Reports have emphasized the need to
reform the organizational approach to building projects. Building
project management was seen to be a passive procedural activity
(National Joint Consultative Committee of Architects, Quantity
Surveyors and Builders 1963) but the movement towards a more
dynamic integrated approach was being suggested by Higgins and
Jessop (1965) in a pilot study sponsored by the N.J.C.C..
Higgins and Jessop (1965) clearly identified that the problem of
communication in the building industry were created to a large
extent by the attitudes and perceptions about the values of
contributors to the building industry.	 The most important
drawback to the traditional approach, as noted by Higgins and
Jessop,	 is	 the	 lack of	 effective	 communications	 and
co ordination. In other words the nature of the relationships
between the communicators which creates the difficulties for
communications structures. Five problems were outlined, namely:-
1. Communication with prospective clients
2. Communication between clients and advisers.
3. Communication within the design team.
4. Communication related to the contract.
5. Communication within the construction team.
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Higgins and Jessop then went further and noted that ' if building
is thought of without the people involved it can be seen as a
chain of interdependent operations called the ( Technical System )
ie. briefing, design, estimating, billing, supplying, etc. To
undetake these operations a wide variety of resources eg.
material and skill, remain under the control of people and,
organizations which is called the resource controllers le. the
( Social System ).
The central problem brought forward by Tavistock (1965) arises
from the fact that the basic relationship which exists among
'resource controllers' has the character of 	 interdependent
autonomy. There is a lack of match between the technical
interdependence	 of	 the resources and	 the	 organizational
independence of those who control them. Any attempt to re-order
the division of responsibilities among resource controllers that
might arise from a purely technical study would run up against
deep-seated	 difficulties of conflicting values and 	 vested
professional, technical and commercial interests.
This view is pointed out by Trist (1965) who studied the effects
of mechanization in British Coal mining.	 The study of the
effects of technological changes led Trist to develop the concept
of the working group as being neither a technicsl system nor
social system, but as an interdependent socio-technical system.
The social and technical requirements are mutually interactive
and they must also have economic validity, which is a third
interdependent aspect. The aim should be joint optimization.
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This
	 socio-technical system approach was also applied
	 to
supervisory roles by Rice (1958) in studies of an Indian textile
firm. He found that it was not enough to allocate to the
supervisory a lsit of responsibilities and perhaps insist upon a
particular style of handling men.
In a subsequent research by the Tavistock Institute (1966), a
thesis was writen exploring the forgoing problem of communication
by providing a model of the structure and functions of the
building industry. Two important characteristics were identified
that are incorporated in any model of the building process, these
are, ' Interdependence and Uncertainty '	 The construction
industry as a socio-technical system and it's performance was
seen as being dependent on the communication between and the
interdependence of the participants. The building team was
described	 as a sub-system within the overall
	 system	 of
environment.
Based on competitive tendering procedure, it was reported that
within the building process there are five closely sub-systems,
these are:-
a) a system of operations
b) a system of resource controllers
c) a system of formal controls
d) a system of informal controls
e) a system of social and personal relation
The	 traditional	 competitive tendering was	 criticised	 by
professionals as being unable, in a situation of certainty about
all factors affecting time and cost, to provide the basis for a
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valid and protective contract. There were two main types of
attacks on the problem of the unsatisfactory nature of the
organization, functioning and communications in the building
industry : Firstly, exhortations to return to the formal system
In its pure form le. directive functions , this of which was
deplored. Second, a call for some new form system 	 which
incorporates the more adaptive characteristics of the informal
system.
Thus, the socio- technical analysis and the three dimensions
described	 by the Tavistock institute (1965 and 1966)	 of
complexity, uncertainty and interdependency had a great impact
for the introduction of the new management methods in an attempt
to acheive a wide coordination of control of the building process
such as package deals in the late 1960's and 	 management
contracting by early 1970's.
For instant, large and complex projects , principally, require
longer time to build than small and simple ones, which make
uncertainties concerning the future unavoidable. The wider they
are	 the more persistent is the need for a local managerial
ability to manage uncertainties, so that the objectives of the
project could be attained.
Before continuing further, the attributes of integration should
also be considered. Principally, the changing technologies,
procedures, materials and complexity of the building process are
such that the sequencial approach of independent professionals to
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the formation of design and construction solution is unable to
provide an efficient solution to the client's requirements. As
mentioned earlier, the problem of communication within the
building industry were documented over 20 years ago by the
Tavistock institute and integration was seen as a necessary
solution to the interdependence and uncertainty involved. Sidwell
(1979) sees that high integration is one of the fundamental
characteristics of management contracting.
The notion of integration of the building team has been reported
in Sidwell's field study of organizational forms (1979). Over 80
interviews	 and ten detailed case studies were
	 undertaken
throughout UK and abroad to identify the range of organizational
forms in use in the industry and analysing their principal
characteristics. The report groups the diverse range of patterns
under three headings, namely, the fragmented pattern, fully
integrated system and partially integrated system. Sidwell (1982)
considers that the degree of integration of the design team is an
important criterion for consideration. The level of integration
Increasing from traditional through management contracting and
project management. They offer a more integrated approach to
handling	 uncertainty.	 Under	 management
	 contracting,
	 the
contractor	 is aware of his organizational and contractual
obligations in the pre-tender stage and is therefore more
adequately able to obtain insights into decision-making and to
anticipate information requirements in the post contract stage.
With project management, the main emphasis is on co-ordination in
order to reduce uncertainty through integration.
10
This	 would stress the earlier view in this chapter that
organizational relationships are of prime importance for the
successfully	 run project.	 Furthermore,	 for organizational
relationships to work effectively, interpersonal relationships
must likewise operate in an effective manner. Organizational
relationships are important also in handling the uncertainties
which exist within the building process.
The problem of increasing project complexity and it's measurement
have been highlighted by Sidwell (1982) and Bennett and Fine
(1980).	 Sidwell	 confirmed	 that objective measurement
	 of
complexity is not easy; some indication may be gained by
consideration of design time, building time, cost, number of
variations, etc. He argued that a highly complex project may
require a building team which can provide a wide range of
services and expertise. A relatively uncomplicated project,
regardless of monetary value, should, in theory, require a
simpler organizational form. Sidwell went further and noted three
aspects of complexity that are worthy of consideration, namely,
In the brief, in the design solution and in the technology of the
building.
A further factor for consideration of the problems facing the
building process is the organizational environment, which can
vary between stable and dynamic. Mintzberg (1979) sees the
dynamic environment as being the cause of uncertainty within the
work of an organization. It is important for the organization to
respond quickly to an environment which is becoming dynamic.
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Mintzberg (1979) suggested ,
	 in terms of the construction
process, that project management would be more suited to these
environment conditions of uncertainty.
Lawrence (1981) views the construction firms as being located in
an environmental perspective of high uncertainty. Furthermore,
Mintzberg (1979) notes that, in the building process, there is a
prime example of hostile environment facing the construction
firm, "who must bid on all contracts". Sidwell (1982) confirmed
that the building process must work within the environment and is
subject to any influence it may have. The work by Ashridge
(1979), viewing the construction industry from a UK perspective
at least, supports these ideas.
Changing emphasis of management studies in the construction
process began to take place and this has been illustrated in the
Bishop's report (1968). That report identified that up to that
date most of the Building Research Station's work had been
concerped with .
 the management of building sites and building
firms but recognized that future work would be concerned more
with the management of total building process.
As a response,	 in the 1970's, three principle references
attempted to analyse how frequent various organizational forms
had been used. Wood (1975) showed that the majority of the public
contracts in the U.K. are still let by traditional methods. The
Wilson report (1975) showed the same for private contracts.
12
Professor Hillebrand's analysis (1977) shows that open selective
competition is used for the majority of contracts both in private
and public sectors. Negotiated and Package Deals are not used to
any significant degree in the private sector, and to a limited
extent on public housing and schools.
With these reports and the economical changes in mind (eg.
inflation) the professionals and the industry responded by
experiencing the four general methods as an alternative to the
traditional approach. These are namely:-
1. Management contracting
2. Project management.
3. Design and construct
4. Increase use of negotiated contracts.
As the growth of various procurement methods began to increase a
number of authoritative body of information has published guides
to clients for selecting procurement method for their projects.
Figure 1.2 illustrate a guide for procurement paths presented by
the DOE (1982) which are based on client priorities. Figure 1.3,
was presented by the BDP (1985), also, as an aid to selecting a
procurement path. However, it was warned that the questions were
intended as a primer for discussion with the client principal
adviser before making procurement decision.
Together with these kind of reports, case studies have been
undertaken to investigate the management of the building process
and in particular the performance of time, cost and quality when
using alternative approaches. Some research work are reported
13
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below and specific case studies into management contracting are
reviewed in chapter 2.
Harris (1974) confirmed that package deals are, overall, less
time consuming from the inception to the contracted completion
date of the project, than a competitively tendered method but
certain package contracts will produce approximately 10% higher
construction	 prices	 than comparable	 competitive	 tendered
projects. Results of the limited survey also indicate that to the
Industrialist requiring a definite date of completion, a package
deal project would have a higher probability of meeting that date
than a competitive tendered one, although industrialists with
their own design departments appear to have a better time
performance than either of the other two systems. Meade (1983)
has also showed saving time achieved by a package deal method.
More recently, a PhD study at Brunel University by Rowlinson
(1987), has analysed the performance data of industrial projects
built by the design and construct method. He compared the time
In terms of square metre per week and the unit cost of 17 design
and construct contracts against 19 traditional projects and 10
management contracts. All 46 projects were industrial projects to
eliminate variables concerning with the technology of 	 the
building. Project performance was hypothesised to be a function
of organizational form. Rowlinson found that design and construct
projects have a tendency to overrun the planned pre-construction
times by 40% on average; this compared with an overrun of 20% for
all projects. Traditionally organized projects overrun by 7% on
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average compared with a mere 2% overrun by design build projects
on planned construction times. Both procurement methods are
likely to overrun on budgeted costs but by 4% only. It was
suggested that the client pays less by taking the design and
build approach.
Dr	 Sidwell	 of Aston University (1982)	 investigated	 the
relationship between contractual arrangement and project success.
The essential element which brought about success was the level
of managerial control. Of the contractual methods studied those
with	 a	 high level of managerial control e.g 	 management
contracting and other non-traditional (e.g design and construct,
project management , etc.) performed better on time , gave a
higher level of client satisfaction and overran the budget by
less.
Ireland (1983), in a study of commercial projects in Australia,
supports Sidwell's findings by identifying managerial actions
which achieve the objectives of reducing construction time and
building cost and increasing architectural quality. He also
indicated the scale of effect each action has on performance. He
points out in the Unibeam article (1982) that a client may have
many objectives, quoting Townsend (1979) and Ferry and Brandon
(1982),	 and	 so assumes that the lump sum tender on full
documentation; package deal and full cost reimbursement are best
able to reflect these objectives.
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Bromilow (1977) has also investigated the performance of building
projects in Australia and has found that projects overran on cost
and on time by 5% and 47% respectively. Among the reasons
attributed
	 for	 bad performances	 was	 underestimation	 of
construction time at the outset of the project. It was also found
that the time taken for the design and construct phases depend on
the abilities of people involved and the techniques and resources
devoted to the project.
1.3 APPARENT DISADVANTAGES OF THE TRADITIONAL APPROACH 
If there is one main reason for the growth of alternative
procurement method in this country it surely be the inadequancies
of the traditional design and tender system, and the existing
procedures are the cause of the increases in cost and delays in
completion which are often blamed on the building industry.
These views are expressed by Clamp (1984) and Marler (1983),
president of the British Property Federation, who summed up that
' developers can no longer afford to pay the high prices which
result from time honoured methods of planning and building which
are less efficient than they could be.'
	 The BPF system (1984)
has sprung from these concerns by publishing it's five work
stages into , concept, brief preparation, design development,
tender documents and construction.
Among other problems of the competitive tendering method are the
conflicting opinions of the various parties to the contract. The
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DOE (1982) views the traditional method as it requires greater
co ordination	 and control because of different firms	 and
contractual relationship. Most of the contractors interviewed
throughout this research support this view and those of Affoo's
findings (1982) who claimed that one of the deficiencies of the
traditional system is the way the building team is related to
each other. Too often the relationship between the building team
become brittle during the construction process, the only outcome
of which is to the detriment of the client.
The competitive tender situation has the disadvantage that it
encourages the contractor to submit the lowest possible price,
thus reducing his profit margin to a minimum. If the contractor
awarded the contract on the criteria of price alone and later the
contractor discovers that his price is low, he has alternatives
to prevent suffering the loss. Foxhall (1972) stated three
alternatives, namely:-
1. To try to economise on the small percentage of the work which
he intends to carry out himself.
2. To reduce the cost and, therefore, the quality of management.
3. To look for claims.
Any of the above alternatives could create difficulty for the
client.
To conclude, the apparent criticism of the traditional system
appear to be the excess time taken, disputes between the parties
involved and the fact that the client has to deal with a number
17
of separate parties. Equally important is the system's inability
to	 meet changing conditions.	 CIRIA (1983) reported	 that
management contracting grew in 1970's partly as a response to
inflation and Carter (1972) consider that the introduction of the
management concepts was due to changes which occurred in the last
ten to twenty years In:-
1. Building techniques - diversity, complexity, standardization.
2. Building organization - growing prominence of the sub-
contractor,	 notably the manufacture,	 supply and fix sub-
contractors,	 which	 means dispersal (multipication of 	 the
responsibility pattern).
3. Briefing - the growth in size of the project, demand for
tighter time and cost targets and for a more unified and
purposeful management of the total process.
1.4 APPARENT ADVANTAGES OF THE TRADITIONAL APPROACH
The traditional approach on the other hand can produce a useful
set of contract documents which will ensure that the client
requirements are fully understood by the tendering contractor,
thus	 forming a common basis for tender 	 evaluation,	 and
illuminating the possibility of any misinterpretation of client
criteria. Under this argument the DOE (1982) highlighted the
traditional advantages as it provides competitive pricing, ensure
high degree of certainty on the basis of cost and specify the
performance before a commitment to build.
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This situation is not clearly defined by other methods. For
example with a package deal the tendering contractors interpret
the client's requirements from outline proposals or performance
specifications, with the possibility of mis-interpretation and
subsequent disputes. With management contracting the contractor
usually join the building team before the design is completed.
With the compiling of the list of tenderers for the project the
client's professional advisers will be ensuring that only those
contractors with the necessary experience in the type of work,
reputation, resources, financial stability and technical 'know-
how' will form the basis for the final selection. On the other
hand, in a number of management contracts the client is taking a
gamble on the experience of the contractor with system that he
chooses for the contract.
Young (1971) reported that the London Club Members of the
nineteenth century (1834) considered that a competitive tender
produced lowest building price, and to a great extent this belief
has not changed through the years.	 As Luder (1970) says
"experience appears to indicate that if a client requires the
lowest building cost, competitive tendering is the way to get
It.,'
The DOE (1982) appreciated the opportunity to combine the best
consultancy and contracting skills for the project when adopting
the traditional approach. Cannel (1968) stated that "with a
closely	 knit team of architects,	 engineers and	 quantity
19
surveyors,	 a strict control over the building price is possible,
and what equally important is that cost planning techniques are
employed, with the result that the client is obtaining the
optimum value for his money.
To conclude, the initial indications are that the use of
professional designers, properly chosen and well integrated, and
the use of a well chosen contractor by competitive tender has the
potential to provide the client with a better building than if he
goes to an alternative methods.
1.5 OUTLINE AIM OF THE PROJECT
All of the available evidence in section 1.2 suggested that
performance	 is	 related to procurement methods 	 and	 that
alternative methods can deliver projects in a shorter time. But
clients have other criteria for project success. What are these
criteria and does an alternative procurement methods provide the
client with the building he wants, when he wants it and at the
right price?
This research pursues the development of management contracting
and aim to compare it with the traditional method with a view to
providing some indication of how both system may be matched to
particular circumstances. The author has used a theoretical model
for comparing project performance, in a sample of management
contracting and traditional form of contracts and have identified
several variables which could influence the performance of a
20
project.
The central hypothesis of the research is that:-
"Management contracting can achieve a higher level of success for
clients who need a project quickly and for projects that are
large and highly complex"
This led to a second hypothesis:
"Project performance is a function of the characteristics of the
client, the project, the designers, the contract procedure
employed and the procurement method adopted for the project."
This research is composed of five chapters. The first chapter has
been a general introduction to the research and outlines the main
aim and hypothesis to be tested.
Chapter Two is concerned with giving an introductory background
to the USA experience with construction management. The various
types of management contracting in UK are outlined, together with
the literature review of the 'pure' management contracting
system.	 The development of and the market of 	 management
contracting in the U.K. is also examined.
Chapter Three examines the research design and methodology and
the limitations. It presents the variables, which could influence
the performance of a project. The relationship between these
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variables are then postulated in a similar manner to the one
presented by Sidwell (1982). The model's components are then
reviewed together with the research hypotheses and the method for
testing the hypothesis.
Chapter Four, analyse and explain the results. Data from 39
management contracts are compared with data of 30 case studies
from traditional contracts to examine the hypothesis in the
research model and in particular investigate differences in
client and project characteristics, 	 procedure and	 project
performance.
Chapter Five, consists of the conclusion and implication in
relation to client, those in the industry and those considering
possible directions for further research.
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CHAPTER TWO - REVIEW OF MANAGEMENT CONTRACTING
EilEFACE 
It was apparent in chapter 1 that one of the features of the
construction tndustry of the 1970s and the early 1980s has been
the emergence of a diversity of building procurement methods.
Among the most popular has been "management contracting" (MC),
an.; this has assumed a prominent place in the battery of
proc- rer nt methods offered by contractors. The term "Management
Contracting"	 is	 similar to the concept of 	 "Construction
Management" that was first originated in the USA where it is also
known as Professional Construction Management (PCM). The early
practice of PCM in the USA has been mirrored in the UK
construction industry and some pioneers of the CM approach have
independently or in conjunction with contractors, established
themselves in the UK.	 However, the CM concept should be
distinguished from MC in that the sub-contract packages are
agreed directly between the client and construction contractors,
with a construction manager acting as the client's agent. More
details regarding the concepts of CM and MC are given throughout
the chapter.
The author (1984) has defined management contracting as the
"process whereby a contractor is employed to undertake the co-
ordination	 of specialized sub-contractors to	 complete a
project. The management contractor relies upon a percentage fee
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or a lump sum to be remunerated for the services offered. The
management contractor becomes associated with the client team
of professional advisors and in common with other professionals
has liability for the provision of a professional service."
This chapter consist of two sections. The first section reports
on the US and UK perspectives to construction management and
management contracting respectively, together with outlining the
type of management contracts. It also presents previous case
studies into management contracts and. finally, the apparent
advantages and disadvantages of MC are reviewed.
The second section deals with the development of and the market
for management contracting in the UK 	 which are seen as a
consequence of the growing evidence cited in the first section.
It also reports the client perception of management contracting
when asked to compare it with the traditional approach.
SECTION 2.1 - LITERATURE REVIEW
2 1.1 THE US PERSPECTIVE
Professional	 construction management
	
has evolved in the USA
as an alternative approach to managing the total construction
programme. According to Heery (1976). PCM was rather informal
method until the late 1960's but as costs of construction
Increased during the early 70's and delayed projects become more
frequent, the need for PCM became more evident.
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SUB-CONTRACTORS A NUMBER OF
INDEPENDENT
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Barrie and Pawlson (1976) has defined Professional Construction
Management as one where a contractor performs a management
function under a professional services contract with client. It
treats the project planning, design and construction plan as
Integrated tasks. Figure 2.1 shows typical organization forms of
the PCM practice in the USA. As the construction professional of
the construction team, the construction manager works with the
designers and the client, from the brief through the completion
of construction, providing leadership of the construction team
and	 on all building with regard to time and cost.	 The
construction manager can either be a firm or an individual and in
most cases he is paid a fixed fee based on the value of the work.
GENERAL CONSTRUCTION MANAGER 	 CONSTRUCTION MANAGER
CONSTRUCTION
MANAGER
DESIGNER	 GENERAL CONTRACTOR	 DESIGNER
ACTING AS
CONSTRUCTION MANAGER
FIGURE - 2.1 ALTERNATIVE CONSTRUCTION MANAGEMENT CONCEPTS IN USA
Heery (1976) defines the process of construction management as
that group of management activities over and above normal
architectual and engineering services related to a construction
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prml-ammc,	 rarr ed out	 III(' pre des'Im and construction
phases and providing control of time and cost in the construction
of a new facility.
The role is often undertaken by Construction and Architect-
Engineering firms offer this service. In the USA The Public
Building Services (PBS) of the General Services Administration
(GSA) commissioned a survey (1970) of the various contractual
arrangements and their performance. This revealed that the
traditional sequential method was resulting in a total design and
construction time of 59 months com pared to 24 months for similar
projects in the private sector. The report recommended that the
GSA abandon	 t-.s outmoded traditional procedures and use phased
construction in conjunction with construction management in a new
approach to its nationwide building programme. However, it is
said that the GSA modified their view in the mid 1970's to
restrict construction management firms to acting in a consultant
capacity only and preclude them from undertaking any of the
direct works at the same time (Sidwell 1984b).
At the end of the decade the GSA, again, modified their view to
restrict the use of the system because of the difficulties in
ensuring the construction manager has enough incentive
	
to
perform, problems over liability and the need for a firm priced
tender before start on site.
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Rad and Miller
	 (1978) reviewed the practice of Professional
Construction Management in the USA and concluded that the greater
growth in construction management took place in the 'design'
sector of the industry.
Nevertheless. the Engineering News Record (1982) has reported
that the situation in the United States is the top 	 400
construction management firms undertaking an estimated 42.5
Billion Dollars worth of construction management contracts. The
majority of these 400 contractors reported such	 contracts
comprising about 25% of their new awards.
According to Langford (1984) review of construction management in
USA, the matter of the size of the fee may affect the market for
construction management. The consulting and architectural firms
made a brief but unsustained effort to obtain a large share of
the construction management market in the USA. Larger consulting
firms and small architectural practices provided the major
impetus for this unsuccessful drive. There may well be solid
financial reasons for the limited impact of large consultancies.
Evidently fees are in the range 2-5% of project construction
costs whilst profit on construction work typically ranges from 4-
8% on costs.
In the USA the Architect-Engineer's view of PCM was addressed by
Tatum, Gans and Harper (1979) who identified several differences
In A/E performance as construction managers when compared with
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the Iraditionnl system. During the design process the A/E must be
receptive to construction advice from the construction manager
an agency outside it's own organization. A positive attitude
toward support of construction activities together with the
issuance of clear and specific design documentation were seen as
essential for effective A/E performance.
Barrie	 (1979) found that CM projects were generally well
organized in the view of the trade contractors. Many of the less
favourable comments were the result of design changes 	 or
modifications made after contract awarded. A number of individual
contractors concluded that while items were generally handled
about the same as a general contractor, all indicated that
bidding was conducted better than with a general contractor.
Using the construction management as an alternative to the
traditional approach, a survey done by Barrie (1981) to show
the contractors and the client's opinion on marketing the CM
services. In the questions, respondents were asked to rank their
management techniques, and to provide comments or qualifications
of their responses, or both. Results of the survey show that the
average CM client feels that the quality of the CM firm's
experience is far more important than the amount of experience or
the proposed costs. The most important asset to be marked by the
CM firm is the technical and operational expertise of the
proposed project manager. The client wants to know if the firm
has done similar work. Further they actively seek information
from the firm's former clients in order to more accurately
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evaluate	 the	 firm's proposal and the ability of	 the proposed
project manager.
The rise in popularity of the construction management concept in
the USA has encouraged a number of writers to address their work
towards the educational needs of the professional construction
manager and methods of satisfying them. Jordan and Carr (1976)
have concluded the following:-
1. The professional construction manager must possess skills in a
number of fields that lie outside the traditional technical areas
of civil engineering, and more generally identified with the
field of industrial management or business administration.
2. There exist a substantial number of university-level degree
programs that undertake to educate graduates for positions in
construction management. These programs combine education in the
technical	 areas related to construction with 	 introductory
coverage	 of the major nonengineering areas applicable	 to
construction management. The favourable attitude exhibited by the
ndustry toward such programs suggests that they fulfil a
perceived need.
3. As an alternative to recruiting graduates of construction
engineering and management programmes, professional construction
manager firms may satisfy their staffing needs by employing
specialists or quasi-specialists in each of the nontechnical
areas involved in construction management task.
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Finally, guidelines for successful professional construction
management in USA is reviewed by a number of writers and
organizations.	 Langford
	 (1984)	 noted that
	 the AIA,
	 the
Association of General contractors of America (AGC) and the
American Consulting Engineers Council have prepared guidelines
for CM contracts; the AIA and AGC have drawn up standarised
contracts.
According to Barrie (1980), 	 the construction management firm
should focus its marketing efforts on the skills of the proposed
project manager, The project manager should personally visit with
the client's engineering staff before the proposal is made, and
should have major impact upon the Preparation of the proposal.
The construction management proposal should emphasize the firm's
discussion of alternative solutions, a list of special charges
and	 a full disclosure of anticipated sub-contracting	 was
recommended by Rad & Miller (1978).
2.1.2 THE UK PERSPECTIVE
As noted above, the early practice of PCM in US has been
mirrored in the market development of MC in UK, however there
appear to be differences in their practice. While the design
sector had greater growth in construction management process in
the USA,	 (formerlly) main contractors were the first to offer
management contracting to the client in UK. The first building
erected using the system was a large and complex cigarette
3(1
factory for John Player & Sons in Nottingham, designed by Arup
Associates and built by Bovis Limited (Carter 1973).
Sidwell
	 (1983) distinguished the characteristics of management
contracting where by the contractor crosses the professional
demarcation
	
line and joins the design team as an
	 equal
contributor, his considerable expertise and work being solely in
the client's interest. Further function of the system is to
divide the project into work packages which are then let in
phases. Figure 2.2 show the arrangement of the management
contracting team in relation to the client and to each other as
perceived by a top management contractor participated in this
research. Appendix 1 describes the activities involved in a
management contract.
According to Higgs and Hill (1979), management contracting is
essentially a team approach to the construction process. It links
the management expertise of the contractor with that of the
professional design team, to achieve the common objective of
providing the client with the finished product in the shortest
possible time, within the limitation of the budget and the
desired quality.
	 Central to the argument,
	 the management
contractor is by definition providin g
 a professional management
service.
Roger Downing (1982), one of the personnel who was involved in
the first management contract in the UK, the Player's Horizon
project, believes in the good communication of a short chain of
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command. He enlarged. "the use of high powered sales team by some
management coatractors does the industr y
 a disservice, inasmuch
as a client is often provided with a sea of new faces when the
Job actually starts".
Downing also comments. "A management contract could be run
without a formal contract - it is a philosophy, an attitude, a
contract of trust. It eliminates the traditional contracting
situation of playing safe with comprehensive tender documents.
Decisions are deferred until just before the work is required".
George	 Neate (1982) stated on behalf of Laing
	 Management
Contracting that:-
"A management contractor is employed on a professional fee basis.
He is therefore in a position to provide the client and design
team with the resources and expertise available within his
organization, to provide information in an unbiased and positive
manner and to establish an effective working liaison with the
design team.	 It should also be remembered that the inclusion of
the management contractor at this early stage would give the
project team an extra dimension; he being the only member of the
team having practical construction experience."
Neate went further and said that the management contractor should
In conjunction with the design team provide the following
services:-
32
1. Design management, resources and planning.
2. Design evaluation and building methods.
3. Development strategy and phasing.
4. Material selection and availability.
5. Cost planning and budgeting.
6. Procurement and construction programming.
7. Research and development.
8. Project administration procedures and computer application
Report 100 by the Construction Industry Research and Information
Association	 (1983)	 views	 management	 contracting	 as	 an
arrangement	 where	 the client creates a	 contractual	 and
organizational system which is different from that in the
conventional approach. The appointed management contractor works
closely with the client's project management team. This removes
some contractual barriers found in the conventional approach and
tends to increase the client's involvement in the project. In
this way management contracting is more closely related to a
professional service than a normal conventional contract.
However, care must be taken to distinguish 'pure' management
contracting from other form of contracts. The CIRIA report (1983)
has segmented management contracting in UK as follows:-
1. Pure management contracting, where the contractor has no
responsibility for the design, and is not permitted to use
directly employed resources to execute the work. Contractors are
employed directly by the MC after approval by the client.
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2. Construction Management, where the construction manager is
employed in a professional capacity as the client agent, with the
contractors directly responsible to the client. As the contracts
are made between the client and the construction contractors the
conventional allocation of risks,
	 in legal sense,	 remain
unchanged. It can be argued here, that a construction management
can be distinguished from management contracting in that the
later is a service to design professionals whilst the former
would expect to draw upon skills more familiar to a construction
organization.
3. Design and management contract, where the contractor also
takes responsibility for the design. Scope designers are still
employed directly by the client. Compared to a management
contract a design and management contractor can give the client
extra potential for integration of design and construction and
better control of the design process, together with similar
administration and co-ordination.
4. Management fee contracts is another diversified concept that
became clear during the course of this study. The management
contractor carries out exactly similar functions and activities
as a management contractor except that the contractor is
appointed and paid a fee to manage and build the project.
The organizational differences between these methods is well
recognized by the diagrams shown in Appendix 2 . It can be seen,
that the central difference is the role of the client. Whilst in
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construction management the client has an active role,
	 in
management contracting and management fee contracts, this may be
more muted allowing the client to take more detached view.
However , construction management , management contracting and
design and management contracts rely upon the trade contractors
for the actual construction work. Whilst in management fee
contracts the management contractor is involved in executing some
construction packages.
The management fee contract was criticized by Hayes (1986) who
pointed out:-
"In all its forms management contracting was intended as a no-
risk situation for the management contractor, the intent being
that he should be working with the client's team to manage the
design and construction phases of the project development. To do
this more effectively, and impartially, the management contractor
was only responsible for the management, not for executing the
construction, and was not permitted to execute any of the
construction himself."
Under the same argument, David Woolf (1979) stated in an
Interview with the Construction News Magazine that:-
" If the management contractor has a profit motivation on certain
elements of the work, it could be argued that he might not always
put the client's interest first. All of the work must, therefore,
be 'let' on a competitive basis to specialized contractors."
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According to Norwest Hoist_ (1984),
	 the diverpence of interest
inherent
	
in	 traditional
	 forms of contracts
	 is eliminated
	 in
management contracting and the contractor is paid a fee rather
than earning a profit, from the outset becoming an integral part
of the client's project team.
There	 have	 been	 various views regarding	 the	 increased
introduction of management contracting by large contractors in
the UK building industry. This may take a form of forces imposed
on the contractors, the architects, the clients and other members
of the building team.
On the contractors side, there have been several acts which
affected their use of the traditional approach. For instance,
Bayley (1973) comments that "the Redundency Payment Act made a
number	 of firms cautious of their policy to keep labour
permanently employed,	 whilst the Employment Protection Act
provides grounds for resisting unfair dismissal". At the present
time,	 because of the way the industry secures its work,
continuity of employment is becoming difficult to guarantee.
Contractors are looking for minimizing the fixed costs as much as
possible.	 Laing (1968),	 for instance,	 states that his firm
provides only 25% of their employees with steady employment, the
other 75% are, to varying degrees, casual.
The increasing complexity of the construction industry has made
the project to be divided into portions of work which are then
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subcontracted to specialized sub-contractors
	 (Mckinney 1983).
This has encouraged many main contractors, who normally undertake
work on a traditional form, to turn to sub-contractors working
on a large management contract.
Many who worked in the industry have questioned how accurate can
a contractor quote a price for a large complex project given the
information	 and time provided for the preparation of the
price. Fine and Leon (1971), in particular, have made attacks on
the bill of quantities, dismissing it as an unrealistic and
pretentious cost model.	 Fine (1971) has developed various
computer	 programs and mathematical models which he claims
substantiate his hypothesis that "the bigger the job, the bigger
the disaster". Fine stated that unless contracts are secured on
the basis of full documentation, the competition process is
meaningless because contractors will bid to obtain the contract
and rely on claims to make a recovery.
Bovis (1983) argued that the prime cost plus fixed fee form of
cost reimbursement contract is the evolutionary link between
traditional forms of contracting and management contracting. The
latter involves an even further isolation of the management fee.
Bovis	 regard management contracting as a logical extension of
the fee system.
Other forces are imposed on the architect where the complexity of
the building process is putting him in a difficult situation
(Carter 1972). He may not realize the consequences of his design
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which may not be flexible, not for time and cost only but also on
availability of labour and material, productivity, scheduling
etc.
On the other hand, clients are increasingly concerned for economy
and speed. Clients often look for firms who can deliver the
building on time and within a budget.
Dunaway (1973) sees the development of management contracting as
a result of the growth of management science, which utilizes new
techniques and skills of programming, control and progressing of
resources and capital costs of projects.
The size of the work packages on small projects, say below $1-2M
may well also be a force affecting the management contracting
market.	 Management	 contractors and	 sub-contractors	 would
obviously	 have to consider their expenditure in time and
resources in terms of opportunity cost. They would, therefore, be
more interested in the larger, more expensive projects.
Tie above discussion of management contracting market forces is a
matter of value judgement and many factors require consideration,
for instance, the client's criteria with regard to time and cost,
the complexity of the project, the nature of the site, labour and
material availability and the like.
Finally, many of those involved in the provision of management
contracting services fear that the concept may be restricted to
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the private sector because of public accountability (Mckinney
1983). It was noted that the public sector have experienced cost
reimbursement contracts for many years. This particular form of
contract would certainly seem to be far more in conflict with the
concept of public accountability than 'pure' management contract,
simply because the contractor carries out the work himself with
little provision for realistic and comprehensive competition.
However. Mckinney went further and said that 'pure' management
contracts have been awarded in the public sector and these should
provide some type of precedent for their continued use by central
and local government eg. General Post Office (GPO), Public
Service Agency (PSA), London Transport, Department of Health and
Social Services (DHSS) etc.
Official reports such as Banwell (1967) and Wood (1975) noted
that traditionally, the public sector has taken a narrow view and
awarded contracts by means of open competition on the basis of
drawings and bill of quantities. These reports points out that:-
although in the selection of the contractor competitions on
price is very useful, it is not necessarily an essential means to
the end of achieving value for money...we suspect that value for
money is largely sought in the wrong place, it often seems to be
looked for primarily at the letting of the construction contract"
39
2.1.3 CASE STUDIES INTO MANAGEMENT CONTRACTS 
The	 development of management contracting	 has	 interested
advocates and researchers to examine it's performance as an
alternative system to the traditional method.
One of construction management's major practitioners, Bovis
(1976), have hypothesised the construction of a national office
block with a basic building cost of L'100,000 and investigated the
cost implications of the time saved by using their management fee
system as opposed to the traditional system. Bovis suggested a
cost saving of 23.5 percent due to an earlier available start to
construction, thus reduced escalation costs and facilitating an
earlier return of investment. Affoo (1982) compared the final
accounts for similar projects built under a management and
traditional contracts. A cost saving for using a management
contract was reported as 13.5 % over the traditional contract.
The National Economic Development Office report "Faster Building
for	 Industry" (1983) discussed the effect of 	 method	 of
organization on the distribution of site time and total time on
55 projects. Criteria for fast projects were listed and design
and build and management methods were picked out as providing
projects up to 50% faster than normal at a competitive prices and
with no resulting loss in quality.
Some 10 case studies using management contracting were examined
by Sidwell (1983). The analysis showed that management contrdcts
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have much shorter pre-construction time than other projects. The
results also confirmed that the overall design and construction
times are very much shorter for management contracts.
Another body of information regarding management contracting came
from C.I.R.I.A. (1983) who visited 52 firms and organizations, 39
in tne UK and 13 in the USA. The report concluded that the
various forms of management contracting can offer viable and
flexible contractual relationships for projects where time is
important, especially where there is a likelihood of insufficient
design information being available at the stage when a main
construction contract would normally be let. C.I.R.I.A. also
concluded that MC are suitable where there is a need to co-
ordinate a considerable number of construction contractors and
suppliers. It was claimed that management contracting offers
potential for improved management of design and construction,
particularly where a client has insufficient resources 	 or
expertise to concentrate on these crucial aspects of management a
project.
Mo e recently,	 the D,H.S.S. (1986) reported on a four and a half
year study of the design, construction and commissioning of three
hospital projects, one traditional and two management contracts.
The D.H.S.S. concluded that the use of a management contract will
be an advantage to a health building project; projects where, for
any reason or combination of reasons, the management of design,
construction and engineering commissioning stages would	 be
significantly more difficult than usual. The procurement method
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was claimed to usually produce a completed building earlier than
the conventional procedure. In some circumstances it was seen to
produce a building at lower cost. Further it will seldom have a
significant influence on the quality and performance of the
completed building.	 It will reduce the risk of substantial
overrun of time and cost but has little influence on the risk of
unexpected shortcomings in the quality and performance of the
completed building. The administrative procedures used with a
management contract need be no less robust than those which have
evolved for conventional contracting and therefore management
contracting is not incompatible with the requirements of public
accountability.
It must be noted here that the various pieces of research using
the case studies approach discussed above are attempts to
Illustrate performance of management contracting, but they are
all based either on small sample measures (Bovis, Affoo, Sidwell
and the DHSS study) or the number of 'pure' management contracts
included within the study are of a very limited numbers (3 out of
55 in the NEDO report and 13 in the CIRIA report). Hence, the
comparison set out in this research illustrate more detailed
variables and objectives and based on a larger sample. facts and
explanation of which are given in chapter 4.
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2.1.4 APPARENT ADVANTAGES OF MANAGEMENT CONTRACTING 
The Construction Methods and equipment Magazine (1972) reported
that	 the major benefit of a	 management contract is its
contribution to the removal of the division which exists between
design and construction by approaching project planning and
design and construction phases as integrated tasks within a
construction system. Tasks are assigned to a construction team
consisting of the client, the designers and the management
contractor. The team works together from project inception to
project completion, with the common objective of best serving the
client's interest.
Another	 major	 advantages put forward by 	 the	 management
contractors participating in this research is that the early
involvement	 of the contractor in the project provides 	 a
tremendous advantage, both in the form of using the contractor's
particular expertise in problem solving, and the fact that any
early relationship between design and construction can save a
considerable amount of time in the building process. Furthermore,
Hayes (1986) noted that by reducing the construction programme
the client gains possession of his building earlier, and so can
start to reap earlier financial benefits.
Interaction between construction costs, quality and completion
schedule are carefully examined by the team, so that a project of
maximum value to the client is realized in the most economic
time frame (Neate 1982). Under a management contract all work
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packages and specialist services, which in total constitute over
80% of the project value, are tendered for in total competition.
In this sense, the construction market is carefully investigated
to ensure that only capable and competitive contractors and
suppliers are invited to tender. Tenderers are fully acquainted
with
	
their	 project commitment and tenders 	 received	 are
enforceable under the contract.
Morris (1973) identified the following as the essential basis of
construction management expertise:-
1. An appreciation of the design process, of design costing and
of process costing.
2. Major expertise in production control, primarily programming
and organization but also in quality control and materials
management.
3. Skill in tender evaluation and negotiation.
This covers a wide spread of skills and it is suggested that only
the experienced management contractor truly possesses them.
More recently the Central of Construction Market Information
(CCMI 1985) has carried out a survey which looked to the
management contracting market and analysed the advantages and
disadvantages of the approach. Table 2.1 summarizes the main
advantages perceived by top 16 management contractors operating
In UK.
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TABLE 2.1 - ADVANTAGES OF MC (CCMI SURVEY)
ADVANTAGES	 NO. OF RESPONDENTS
OUT OF 15
(A) TEAM WORK
	
13
NO SPLIT RESPONSIBILITY
CLIENT INVOLVEMENT
(B) SPEED
	
8
EARLY INVOLVEMENT/PROCUREMENT
(C) FLEXIBILITY
	
8
(D) COST BENEFIT	 8
MORE COMPETITIVE	 5
FEWER CLAIMS	 4
It can be seen from the above survey that management contractors
related the benefits more specifically to team involvement.
According to the CCMI. the management contractors tending to
regard financial benefit to client and contractors as being
related.	 Overall	 of course all the above advantages are
Interrelated.
2.1.5 APPARENT DISADVANTAGES OF MANAGEMENT CONTRACTING
Although the Emmerson. Banwell and other reports of the 1960's
em hasized	 the	 need for a link between the design 	 and
construction phases of the building process, this does not
necessarily mean that management contracting as an alternative
method to the traditional approach is the best and only answer to
the problem.
45
There are two major areas where the management contractor may
have deficiencies, the CIOB (1983) recorded them as
1. It may take some time to turn the emphasis of management away
from the traditional profit motive to one serving the client.
2. There may be problems wiLh the human relations aspect of
consultancy; rough edges may requiring honing.
Throughout this research study, there has been no standard form
of management contract, but in 1988,	 the J.C.T. published a
management contract and a copy is attached as Appendix 3.
According to Hayes (1986) the conditions of contracts were first
written by the contractors themselves, but subsequently by the
clients or their quantity surveyors. These MC were based upon the
traditional JCT or GC/works 1&2 standard form of contracts.
The conditions of these previous contracts were criticized by
Hayes (1986) as they allocate little risk, in a legal sense, for
construction to the management contracting firms.
Tim Cornick (1987) identified the issue of risk for discussion
to the Construction Management Forum and said , all those who
take on a construction project carry risk 	 from client to
component supplier. Who carries what risk depends on where the
boundaries of responsibility and liability are set.
Table	 2.2 summarizes the disadvantages stated by the top
management contractors that were surveyed by the CCMI (1985).
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TABLE 2.2 - DISADVANTAGES OF MC (CCMI SURVEY)
DISADVANTAGES	 NO. OF RESPONDENTS OUT OF 15
(A) NO REAL DISADVANTAGES	 7
(B) CLIENT UNCERTAINTY TO FINAL COST	 6
(C) VERY COMPETITIVE MARKET	 4
LOW PROFIT/FEES
(D) ADMINISTRATIVE LOAD/PAPERWORK/
	
2
MANAGEMENT
(E) CONFUSION OVER TERMINOLOGY	 1
(F) PRINCIPLES NOT FULLY UNDERSTOOD	 1
The CCM: has noted that the top management contractors tended to
equate competition, 	 and low pricing with lesser qualified
contractors entering the market.
Finally,	 a	 published article by Penny Guest (1986), has
criticized a management contract in that it creates problems of
site safety.	 Guest asserted that, "management contracting is
causing problems. The safety officers cannot control the number
of contractors and sub-contractors on their sites - yet they are
in an ideal position to do so". "The large contractors are well
aware of the problems, but the middle tier just coming into
management contracting are not used to co-ordinating other
contractors. Safety matters just tend to happen, rather than get
organized". "Fast - track systems, where speed is essential, and
sites are congested, present particular difficulties".
However, it must be stressed that the above evidence is too crude
to allow conclusions to be drawn on the relative performance of
safety under a management contract, but further research could
examine the safety issue in a more detailed study.
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SECTION 2.2 - THE MARKET DEVELOPMENT AND CLIENT PERCEPTIONS 
OF MANAGEMENT CONTRACTING 
The technical and environmental changes of the late 1960's have
changed the traditional attitudes towards marketing, eg. changes
In construction operation sequences and procedures, in materials
and tools that need to be used etc. Thus contractors began
concentrating on their external environment by establishing new
customer satisfaction, a situation which again leads to the
management contracting concept.
During	 the late 1960s there was much discussion on
	 the
development and provision by contractors of 'Package deals', and
the first references to management contracting began to appear
from 1972 and with increasing frequency in the late 1970s.
However,	 until	 the CIRIA report 100 (1983) on
	 management
contracting,	 the subject had not aroused the construction
industry as a whole to widespread awareness of the significance
of management contracting. It is only now that management
contracting output in the UK is beginning to be recognized as an
mportant aspect of the construction market.
An estimate of the size of the market for management contracts
and a description of output by type of work were part of the
objectives investigated in this research. The following sections
summarizes the development of, and the market for, management
contracting in the UK.
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In order to distinguish the information gathered by the author
from those published by other sources of information, Table 2.3
summarizes details of the surveys that are refered to in the
following sections.
TABLE 2.3 - DETAILS OF SURVEYS CONDUCTED TO INVESTIGATE THE
MARKET DEVELOPMENT AND CLIENT PERCEPTION OF MC.
SOURCE OF	 CONDUCTED	 THE AREA	 YEAR REPORT
INFORMATION	 BY	 INVESTIGATED	 PUBLISHED
9 MC INTERVIEWED
	 NAOUM	 1.RANKING CRITERIA	 1984 BY NAOUM,&
THROUGHOUT 1983
	 LANGFORD (SEE
REFERENCES)
9 MC INTERVIEWED	 NAOUM	 1.NO. OF MC. IN UK. 1987 BY NAOUM &
THROUGHOUT 1984 &	 2.BREAKDOWN FOR
	
LANGFORD (SEE
1985 UPDATING THE	 MC. TURNOVER.
	 REFERENCES)
ABOVE FIGURE TO 18.
10 MC. CLIENTS	 NAOUM	 CLIENT PERCEPTIONS 1987 BY N. & L.
INTERVIEWED IN
	 TOWARDS MC.
1985 & 1986
170 COMPLETED MC. NAOUM
	
1.MARKET SHARE
	
1987 BY N. & L.
PROJECTS GATHERED
	
2.PROJECTS BUILT
FROM THE ABOVE
	
UNDER MC.
18 MC. & 10 CLIENTS.
35 MC. WITH
	 CCMI	 1.NO. OF MC.
	 1985 BY CCMI
D FFERENT MC.
	 2.MARKET SHARE
EXPERIENCES.
NOTE : 1. MORE ABOUT HOW THE AUTHOR CONDUCTED THESE SURVEYS ARE
GIVEN IN CHAPTER THREE (RESEARCH DESIGN & METHODOLOGY)
2. SOME OF THE MANAGEMENT CONTRACTS INCLUDED IN THE MAIN
STUDY (IE. THE CASE STUDIES) ARE SELECTED FROM THE
170 LIST OF MC PROJECTS REFERED TO IN TABLE 2.3.
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2.2.1 THE USE OF MANAGEMENT CONTRACTING IN THE UK
This	 research has identified eighteen principal management
contractors operating in UK. The MC interviewed were asked when
their	 organizations	 were first involved	 with	 management
contracting, the results of which are shown in Table 2.4.
TABLE 2.4 - HISTORY OF THE MANAGEMENT CONTRACTORS STUDIED
YEAR	 NUMBER ENTERED MARKET CUMULATIVE COMPANY IDENTIFICATION
1928
(MFS)	 J
1968	 1	 1	 J
1970	 1	 2	 K
1971	 2	 4	 A. D
1974	 1	 5	 F
1977	 1	 6	 B
1978	 1	 7	 G
1979
	
3	 10	 E, M, Q
1980	 5	 15	 C, I, L, M, P
1981	 2	 17	 0, R
1982	 I	 18	 H
NOTE: IN 1985 THE CENTRAL OF CONSTRUCTION MARKET INFORMATION
(CCMI) UPDATED A NUMBER OF 35 COMPANIES OFFERING MC, 16 OF
WHICH WERE CLASSIFIED AS TOP MCs AND 19 WITH SOME MC
EXPERIENCE.
From the results shown it can be seen that the management fee
system (MFS) has been used as early as 1928 by Bovis. It was not
until the late 1960's that 'pure' management contracting gained
recognition within the industry. Now it is seen as part of an
essential business portfolio by most large contracting firms in
the UK and much competition among them to stay in the management
contracting market.
Figure 2.3 plots the growth in the number of firms offered
management contracting as a service. It shows no entry to the MC
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market in 1972, 73, 75 and 76. However, the number of management
contractors increased by 509 between 1979 - 1983 with	 an
estimated £580 million in 1983. This rapid increase by early
1980's was, perhaps, because at that time it was recognized by a
number of influential organizations that clients could benefit
from management contracting and that it had certain advantages to
offer. By early 1980 many reports, articles were published,
seminars and conferences held like the ones organized by the
Midland study Centre (1982 and 1984), and by the High Point
Research and Studies (1985). These events encouraged the industry
to talk and think about what management contracting meant and its
utility to the industry.
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18
C 17
U 16
M 15
U 14
L 13
A 12
T 11
I	 10
3 9
E	 8
7
6
NO. 5
4
3
2
1
1969 70 71 72 73 74 75 76 77 78 79 80 81 82 85
YEAR
FIGURE 2.3 - CUMULATIVE NUMBER OF CONTRACTORS ENTERING MC MARKET
* (THE CCMI UPDATED ESTIMATE)
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The number of contractors involved only provides part of the
picture.	 More critically,	 this research investigated 	 how
committed were these organizations to the provision of management
contracting services. Table 2.5 show the extent of management
c ontracting work in relation to the contractors total turnover.
TABLE 2.5 - PROCUREMENT METHOD ADOPTED FOR THEIR TURNOVER BY THE
MANAGEMENT CONTRACTORS STUDIED
PERCENTAGE OF TOTAL TURNOVER OBTAIN
BY THIS METHOD, BY CONTRACTOR
BUILDING PROCUREMENT METHODABCDEFGHI
TRADITIONAL	 40 30 -	 '75 80 '70 95 80
MC.	 30 20 50 25 25 15 25
	 5 15
OTHERS	 30 50 50 75 -	 5	 5	 -	 5
TOTAL	 100 100 100 100 100 100 100 100 100
NUMBER OF PROJECTS
CONSTRUCTED	 31 20	 6 40 12 40 28	 6	 5
JK	 L	 M N 0	 P QR
TRADITIONAL	 70 60 30 80 80 70 50 80
MC.	 100 25 20 60 15 10 25 25 20
OTHERS	 5 20 10	 5 10 15 25
	 -
TOTAL	 100 100 100 100 100 100 100 100 100
NUMBER OF PROJECTS
CONSTRUCTED	 61 51 22 33 26 15 27 30 11
Al hough one firm stated that 100% of their turnover was obtained
by a management contract, a high proportion of this work was in
the form of management fee contracts, which for the purpose of
this research is classified as a hybrid form of management
contracting.
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The percentage of traditional contracting was still greater than
other forms of contract, on average 50% of the management
contractor's construction output,	 with 25% for	 management
contracting and 25% other types of procurement methods	 eg.,
project management and package deal. The results also reveal
that, on average, 95% of their MC work were commissioned by
competition and only 5% by direct negotiation.
2.2.2 THE MARKET SHARE OF MANAGEMENT CONTRACTING IN UK
The market share of management contracting can be illustrated by
a survey carried out by the author which indicated that the
system is becoming increasingly common and popular in the UK
construction industry. Table 2.6 show the total output of
management contracting for the contractors interviewed, obtained
from their management contracting lists of projects.
TABLE 2.6 - OUTPUT OF MANAGEMENT CONTRACTING (1983 PRICES)
YEAR
	
TOTAL OUTPUT	 NUMBER OF PROJECTS
1982	 £338 MILLION	 83
1983	 £580 MILLION	 110
1984	 £740 MILLION	 154
Comparing this figure of £740 million output for 1984 with these
resulting from the CCMI survey at approximately the same period
which showed an output of £890 million, it would seem that the
two figures are about the same. The difference between the two
surveys could be attributed to the fact that some contractors
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find	 it difficult to separate output to the various packages
they offer, and this is particularly true of management fee
contracts.
Based on the DOE (1984) Register of Contractor Firms and the 3rd
quarter output analysis by size of firm. the targeted sample of
the 105 top contractors accounted for approximately 19% of all UK
contracting output and around 37% of all work done by builders
and civil engineering contractors. The management contract output
of E890 million represents some 4% of total contracting output at
say £21,000 Billion. According to the CCMI it was expected a
growth by 9% in 1985 while the general growth of the market was
still at about 1%.
From the above figures one could conclude that the market share
for management contracting is sizeable and has a healthy growth,
hence the temptation of more companies to jump on the band wagon.
2.2.3 - MANAGEMENT CONTRACTING PROJECTS
The author (1987) has published the distribution of management
contracting work based on 170 completed buildings. The results
revealed that management contracting was applied to all types of
projects and clients. The building types were offices, health.
factories, schools, public premises and general buildings, and
Figures 2.4, 2.5, 2.6 and 2.7 shows percentage of MC projects
according to their category.
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40%
27%
15%
11%10%
lESS THAN	 ElM - E5M	 E5M - ElOM ElOM - £15M OVER E15M
E 1.0 M
FIGURE 2.4 - PERCENTAGE OF MC BY VALUE OF PROJECTS
It can be seen from Figure 2.4 that management contracting had
been used for projects costing more than ElM (in 1984 prices) and
in particular projects ranging between E1M to E5M. It can be
argued, however, that	 many small contracts can be very complex
and difficult, especially on restricted sites, or %here high
technological inputs are required.
In 1981 work exceeded E2 million in the contract value accounted
for 16% of the total value of all new work or E.1.468 million at
1977 prices (Mckinney 1983).	 It is not suggested that management
contracting should be considered for use in all contracts in
excess of E2 million.	 Indeed many authorities on the subject
would consider contracts of less than £6 to £10	 million
unsuitable.	 The information is,	 therefore, only a general
Indication of the market in terms of the larger contracts, ie.
those in excess of £2 million.
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32%
28%
27%
5%	 5%
3%
Figure 2.5 below divides the value of projects by building type
and shows that about 50% of those surveyed MC were commercial
buildings and offices and 27% were industrial buildings. The
industrial sector could be further subdivided into 60% factories
and 40% warehouses and others. The rest of the work was accounted
for banks, houses and other public premises.
OFFICES	 COMERCIAL INDUSTRL RESIDENT HEALTH	 OTHERS
FIGURE - 2.5 PERCENTAGE OF MANAGEMENT CONTRACTING BY BUILDING TYPE
Figure 2.6 shows that 63% of the MC were used for new types of
construction and 37% for other than new,
	 ie.	 refurbishment,
remedial work, modernization, etc. Figure 2.7 indicates that 68%
of the projects have been commissioned by private-sector clients,
27% by the public sector and 5% by a mixed co-operation.
63%
68%
27% 27%
10%
5%
NEW
	 REFURBSH	 MIXED PRIVATE
	 PUBLIC	 MIXED
FIGURE - 2.6 PERCENTAGE OF MC FIGURE 2.7 - PERCENTAGE OF MC
BY CONSTRUCTION TYPE BY SECTOR
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2.2.4	 THE CLIENTS' PERCEPTION OF MANAGEMENT CONTRACTING 
The literature available to date has considered the A/E's role.
the trade contractor's position in respect of PCM in the US and
the management contractors perception in regard to	 management
contracting in the UK, but little research has been conducted
on the clients' or owners' perspectives. Hence, in an interview
conducted with construction clients, an attempt was made to
assess their satisfaction with management contracting	 when
compared with the traditional method of project procurement.
Appendix 4 reports on the views of Ten clients with management
contracting, presented for the ASCE by Naoum and Langford (1987).
The report discusses the system from different aspects of its
use and the following are summary of the main findings:-
1. The results of the clients studied showed that management
contracting work accounted between 3%-8% of the firm's total
expenditure on construction work. The prominent criteria of the
10 participating organizations for choosing the
	
management
contracting method were the following: Minimizing the overall
time of the building process; obtaining reliable time estimates
for the project: and suiting large and complex projects.
Earlier, in 1984, Naoum and Langford reported on a pilot study
conducted with nine management contractors to review the system
of management contracting. The following are the ranking criteria
for clients when considering a building project:
	 (1) Increasing
the reliability of cost and time estimates;
	 (2) minimizing the
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duration of the pre-construction and construction periods; (3)
Increasing management contractors' involvement during the design
stage;	 (4) more flexibility during construction ;
	 (5) reduced
maintenance costs;
	 (6) suitability;
	 (7) providing a high degree
or personal control over specialized work;
	 (8) lower costs in
use; (9) cheapest cost; and (10) aesthetic appeal.
2. Having established the criteria by which clients choose a
management contract, it is necessary to compare their views when
practising a management contract and the traditional method of
contracting, having in mind his needs in terms of function, cost,
speed and aesthetics.
	 Table 2.7	 are summary of clients'
responses.
TABLE 2.7 - RESPONSES TO QUESTIONS ON MC VERSUS TRADITIONAL METHOD
RESPONSE OUT OF 10
QUESTION
YES	 SAME	 NO
1. IS MC MORE RISKY TO CLIENTS?
	 6	 2	 2
2. IS MC MORE PROFITABLE TO THE CONTRACTORS?
	 10	 -	 -
3. DOES MC INVOLVE FEWER CLAIMS?
	 3	 4	 3
4. IS MC MORE FLEXIBLE?
	 10	 -	 3
5. DOES MC ALLOW AN EARLIER START ON SITE?
	
10	
-	 -
C	 IS MC QUICKER?
	 10
7. IS MC MORE RELIABLE IN PREDICTING
THE CONSTRUCTION TIME?
	 9	 1	 -
8. IS MC CHEAPER?
	
2	 4	 4
9. IS MC MORE RELIABLE IN ESTIMATING
CONSTRUCTION COST?	 6	 3	 1
10. DOES MC PROVIDE MORE CONTROL FOR
SUB-CONTRACTORS?	 9	 1	
-
H. DOES MC EXERCISE MORE CONTROL OVER
CONSTRUCTION OPERATIONS?
	 9	 1	 -
12. DOES MC PROVIDE A BETTER BUILDING DESIGN?
	 1	 1	 8
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As can be seen, there is a conflict of opinion concerning the
risk to be absorbed by clients when dealing with a management
contractor. Three clients saw the principal risk arising from the
absence of a tendered lump sum price from the main contractor
prior to construction. Another client claimed that clients are
subject to a greater risk in respect of costs because of the
staggering and phasing of orders for specific work over a long
period.	 While in the traditional method it was the main
contractor who was taking that risk by putting a lump sum bid out
at the outset, the contractors' perception of risk was also
different for management and traditional contracting. With MC the
contractor is likely to settle for a smaller guaranteed profit
and abandon a higher potential profit through the management of
Implicit risks.
It must be stressed, however, that the risk issue is very
difficult to define and consequently the associate risk can not
be easily measured .
All	 clients studied agreed that management contracting is
flexible in that it enables variations on the original design and
specifications throughout the course of construction; they added
that cost can be controlled by changes in the design but without
affecting project performance.
Frequently the time factor was seen as one of the major
advantages of management contracting; none of the clients sampled
commented unfavourably about the MC's time performance. All
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clients agreed that a MC reduces the precontract period by
overlapping the design and construction process; this enabled the
project	 to be completed in a shorter period than for a
traditional method. However, some clients added that their
experience with past management contracts counted very much in
considering the company's other needs.
Conflicting attitudes about the cost factor were observed. When
interviewing a large public client, a mismatch between the
expectations of a public body and the procedures of management
contracting with uncertain final costs, could be observed. It was
reported that, because of the way the public sector is organized,
it is naturally biased towards caution in committing themselves
to spending taxpayers' money, and ensuring that their accounting
officer He Chief Executive) has good answers to critical
questions which might be put to him by the Public Accounts
Committees. However, a second public organization did not feel
constrained	 in using management contracting due to public
accountability	 because they had to change their	 building
procedures.
A private banker stated that there is a tendency for greater
involvement of the professional consultants: "The architect and
quantity surveyor get involved more than they should in some work
which is the management contractor's job." This overlapping
responsibility was reflected in higher fees being paid. Another
four private clients had a fairly positive attitude toward the
cost performance of management contracting. One distinguishing
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characteristic amongst this group is that low costs were not
considered as essential for client satisfaction.
None of the clients interviewed felt that management contracting
produced a better building design than the traditional method,
but most clients stated that they did not choose a management
contractor for that reason in the first place. This evidence
refutes the CIRIA conclusion that clients who use management
contracting frequently want the management contractor to be
responsible for managing the design.
3. After comparing the experience of clients for management and
traditional contracts, it is necessary now to review their
attitudes towards using the system in the future. Table 2.8 shows
the clients' responses to the question of whether they will use
MC again.
TABLE 2.8 - ATTITUDES TOWARDS MANAGEMENT CONTRACTING IN THE FUTURE
STATEMENT
	
NUMBER
	
IDENTIFIER
NOT DECIDED	 1	 A
NOT ON MAJORITY OF OUR PROJECTS	 1
DEFINITELY FOR ALL OUR PROJECTS	 3	 C, F, H
DEFINITELY FOR OUR LARGE COMPLEX PROJECTS	 1
FE 'ER BUT DEFINITELY THE MANG. FEE SYSTEM 	 1
DEPENDS ON OUR CRITERIA	 1
DO NOT KNOW	 2	 I, J
The difference between clients' criteria and their organizational
structures has influenced their views and attitudes towards
management contracting. These views have, in one way, prevented
the long-term use of management contracting by some clients but
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led other clients toward continuous use of the system. For
example, client A is a sophisticated firm and is very much
concerned about public accountability and financial control.
Client A wanted to find the best way to improve its performance
in meeting different requirements on major projects. Despite the
fact that they have constructed nine projects on MC, the
organization had not made up its collective mind yet regarding
satisfaction with the system because of the following reasons:
(1) The uncertainty of the ultimate cost; 	 (2) the liability of
the MC is not well defined;	 (3) it is an expensive method when
spending tax payers' money;	 (4) the complex organizational
structure of the client may influence contractor performance.
Client A agrees that MC saves time and saving time is saving
money, but to quantity that saving is impossible in the public
sector.
Client B is a private firm and also has a sophisticated
organization with copious internal resources to manage its
construction projects. Client B stated that in its experience MC
projects are shorter in duration, but the failures to capitalise
on any advantages that MC can offer sometimes lies within the
client's organization.	 If its own procedures are not matched to
project requirements, the client could lose the advantages of MC.
The client could delay progress if his approvals are not matched
to the speed of management contractor's work. Moreover, the type
of work client B commissions is not seen as appropriate for the
long-term use of management contracting (see comments in Chapter
4, section 4.6.3).
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On the other hand, clients C - G, having smaller organizational
structure with simple procedures, had a more positive attitude
towards MC. However, these clients have their own limits for the
application of MC; current experience is shaping how they will
use the system in the future. The client's attitude towards MC
could be shaped by how the building team performed on the last
job. From this, clients may oscillate between traditional and
management procurement methods.
The management contractors and clients participated in this
research have criticized many contracting organizations for
entering MC without the right personnel. Client C noted that,
'although from the client's point of view, the intention is to
integrate them with the professional team of architect,structural
engineers and quantity surveyors at an early stage in the
proceedings to gain the advantage of their know-how within the
building industry, many have not yet understood or chosen to
understand this change in status and merely regard themselves as
administrative middle-men in between the sub-contractors and the
client in his professional team and thus does not inject any
creative ideas which is one of the objects of the exercise and is
indeed the reason why certainly in our case, after a careful
selection process, we bring them into the proceeding at the
earliest possible stage.'
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2.2.5 - THE FUTURE OF MANAGEMENT CONTRACTING
Two useful reports commented about the future and marketing of
management contracting in UK. The CCMI report (1985) concluded
the following:-
1. MC is growing but it is still seen by many respondents to be
at	 an evolutionary stage,
	 as does the whole of project
management. It was stated that the leading management contractors
have a much more optimistic view of the future than have those in
the other groups ie. those with less experience with management
contracting. According to their survey, this may well be because
they have to a great extent 'cornered' the market. Table
	 2.9
Indicate the resulting summary of the trend to management
contracting in the foreseeable future.
TABLE 2.9 - FUTURE TREND FOR MC (CCMI SURVEY)
RESULTS SUMMARY	 RESPONDENTS PREDICTING
NO. RESPONSES	 "INCREASE" "DECREASE" "NO CHANGE"
GROUP 1
	 15	 15
(TOP MC)
GROUP 2
(FAIRLY EXP.)	 15	 5	 7	 3
GROUP 3
	
6	 1	 3	 2
(LITTLE EXP.)
GROUP 4
	
4
	
1	 2
(NOT EXP.)
	
 --------------------------------------------------
TOTAL
	 25	 11	 7
-----------------------------------------------------------------
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2. Management contracting is likely to grow in the public sector
where some authorities are changing their standing orders to
enable them to carry out management contracts. It was suggested
that the PSA will be an important source of advice and experience
which other authorities will look to.
3. It was also stated that some contractors are looking to
design, construct and manage as well as the provision of
Integrated sub- contractor packages as the next stage of market
development in the UK construction industry.
Finally, a report on marketing by Brailsford (1985), who is the
director of Higgs and Hill Management Contracts, believes that
"If management contractors intend to become an integral part of
the professional services, it is incumbent on them to contribute
in a major way to formulating solutions. This can only be
progressively achieved by a process of education both clients and
designers,	 in addition to their own organizations, well produced
reports, seminars and an awareness of the clients' requirements,
all give individual help to this process."
Brailsford went further and said "from whichever angle we look at
our marketable image,	 the main criterion must be creativity,
based on a foundation of practical ability. We must produce well
designed and economical buildings more quickly, at the same time
adopting a more professional approach. Indeed, we must create
A BETTER WAY TO BUILD."
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CHAPTER THREE - RESEARCH DESIGN AND METHODOLOGY
3.1 AIMS AND OBJECTIVES 
The main aim of the research is to compare two procurement forms,
namely management contracting and the traditional approach and to
assess their performance. The following are the major objectives
of the study as outlined at the commencement of the research
work:-
1. To establish the background,	 apparent advantages	 and
disadvantages	 to the client,	 in adopting management	 and
traditional contracting.
2. To find out the extent of management contracting, the typology
of projects and the classification of clients using management
contracting.
3. To evaluate the client criteria of satisfaction when using a
management contract.
4. To	 evaluate the difference in criteria
	 for	 project
performance, for management and traditional clients.
7. An objective comparison of the time and cost of projects
completed with a management contract and comparable buildings
constructed using the traditional approach. Both time and cost
has a number of aspects associated with it, details of which are
given in Chapter 4 (the results).
6. A subjective comparison of client satisfaction with regards to
time. cost and quality in adopting both systems.
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3.2 PREVIOUS RESEARCH MODELS
Before setting out the research frame work and methodology due,
consideration must be given to previous research in this and
related fields. The first area of interest of concern to the
researcher is the development and refinement of building process
models. a model forming a framework for the definition and
ordering of data on a subject which it visualizes and which
allows separate occurrences to be compared. Thus a model is a key
element in determining the scope of any research, it points to
those variables which must be considered or controlled in data
collection and analysis. Echenique (1970) classified the model as
can be made for description. prediction. exploration or planning,
and can be either physical (eg, 	 architectural models) or
conceptual lie. matematical model like linear programming).
Since the 1960's various models have been developed to invesigate
the effectiveness of the building team or the operation of the
building process. Some researchers developed their model to show
the structure of the industry leg. the Tavistock model), but
others were interested in showing the processes and participants
involved in project development and have a temporal aspect ie.
they show sequences of events and not instants in time. However,
although the Tavistock report produced the former type of model.
showing all the participants and their inter-relationships at an
organizational level, it did open the building industry's eyes up
to a systems approach. According to Cleland and King (1968), the
system approach illustrates the interreaction and interdependence
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between the identified variables, suggesting that , an action of
one variable can cause reaction on the part of others.
Among the most relevant models for this research that followed
the Tavislock report are those of Morris (1972), Walker (1982),
Ireland (1983),	 Sidwell (1982), Nahaphiet (1985), Wearne (1984),
Rowlinson (1988) and Newcombe (1988).
Morris (1972) took a system view of the construction industry and
studied the interfaces between the design and production. He
used the Tavistck reports and the work of Miller and Rice on
organizational boundary definition (1967) and Lawrence	 and
Lorsch's studies of differentiation and integration (1967) as a
mainspring of his research model.
Model 1 in Appendix 5 show Morris's work where the building
process is broken down into three main sub-processes which may
occur sequentially or concurrently ie outline design, detailed
design and construction. The concurrence of the sub-process is an
indicator of the degree of integration of the building process.
This integration may be modified by the managerial actions which
determine the make up of the building team and the parameters by
which they are guided. This managerial action may in turn be
modified by the environment, which constitutes all the factors
which influence the client,
	 the building team and the building
process. This provides one of the first pieces of work which
approaches the problem in terms of the process as a whole and
attemptss to provide a rationale for actions.
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Walker (1980) also adopted a systems viewpoint and defined a
model which is client oriented and is common to all projects. He
used	 the technique of linear responsibility	 analysis
	 to
Investigate
	
decision	 making and
	
appropriate	 organization
structures for construction project management. The model is in
terms of three stages of project conception, project inception
and project realization. In recognising the non-sequential nature
of the construction process,	 the decision points within	 the
system adds task discontinuity to Miller's work (1959) on
technology, territory and time.
Ireland,	 in his PhD thesis (1983) adopted Kast and Rosenweig's
model (1973) of the organization and indicated that he had
reversed their proposition of management and structure being
dependent systems and conducted his research on the basis that
'technology used, structure chosen, the phsychosocial aspects and
the way the project is managed will all have an affect on the
acheivement of goals and values subsystem'. Ireland maps t'nee
sub-systems to form a strategic control of the building process
but omits discussion of who should exercise this control. It also
ap)ears that the concept of socio-technical analysis is not folly
supported from his research. This is so due to the cross-
sectional approach to the research method evidence for impact of
the social system and the adaptive controls would be very
difficult to find. A major limitation of the work is that it was
not extended to cover non-traditional methods of contracting.
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The field of examining project management, project performance
and the buildin g process, though continuous and often on a large
scale, and the more recent work by Ninos and Wearne (1984),
Naha p iet (1985), Rowlinson (1987) and Newcombe (1988) are of
interest.
Ninos and Wearne (1984) brought together conclusions 	 from
research on case studies and other opinions, that effective
control of construction is dependent on the promoter's decision
on authority vested in his project team. The guide summarises the
need and problems of control and essentially describes the
building process in terms of delegation of authority.
The work by Nahapiet (1985), in comparing project performance,
proposed	 that the selection of contractual arrangements is a
function of the type of client, his time and cost requirements
and the characteristics of his project. Model 2 in Appendix 5
show the main relationships between the factors examined in the
course of the study. This is only a partial representation of
interdependency factors of project delivery, since it leaves out
a	 number	 of other important influences,	 not least	 the
characteristics of the people involved in the project.
In a PhD research programme by Rowlinson (1987), a model was
developed to assess the data collection process which showed four
main variables,	 the client, procurement, process variables and
performance (see Model 3). The characteristics of he client,
complexity and sophistication, are hypothesised to be influences
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in the selection of the building team and participation in the
building process. The environment within which the building
process takes place is a determinant of the effectiveness with
which success criteria are matched by performance and the
attributes of the client body and project itself were given as
examples of independent, situational variables in this context.
The controllable variables of building team organization and
management, the decision taken by the building team prior to and
during the project, are regarded as the major influence on the
building process and it's outcome.
Newcombe's Anatomy of a Construction ftoject (1988),
	
illustrates
the components,	 context and characteristics of a 	 typical
construction project. These components and contextual factors
have been conceptually defined in model 4 shown in A ppendix 5. A
preliminary synthesis of the components and context of a project
has been attempted which has highlighted the interactions between
the parts of the model. Some perceptions of the success of a
project have also been explored, illustrating that different
parties may view project performance in contrasting ways.
The various models of previous researchers were studied by
Sidwell (1982) who criticised them however for they infers a
se q uential process and does not illustrate the iterative and
cyclic nature of the building process. He, therefore, identified
and studied the interrelationship between 19 	 variables and
discussed	 them	 under six main headings (see Model 5 in
Appendix 5) :-
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A) Client characteristics
B) Project characteristics
C) Project procedure
D) Buildin g team
E) Environment
F) Project success.
The elements client characteristics and project characteristics
were seen as an independent variables. Project procedures and
buildin g team were considered as a moderator variables which are
selected	 to achieve optimum level of the fifth dependent
variable, project success. The five variables were all seen as a
subject to the influence of the sixth element of the model, 	 the
environment.
Sidwell applied the model over 32 case studies to examine, on the
one hand,	 the relationship between the variables: client,
project, building team and project procedure, which together
define the organization form. And on the other hand, variables of
the organization form are examined with variables of project
success in respect to time and cost.
However. Sidwell (1982) did not include designer characteristics
nor client and contractor criteria, which are modified by the
foregoing, in order to guage performance. These criteria have
been assumed previously and deemed to be project characteristics.
Having said this however, the success measures that he used were
both subjective and objective which helps counter criticism on
criteria.
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3.3 THE CHOSEN RESEARCH MODEL
The model presented in this research also consist of a number of
activities for designing and building a construction project with
regards to the type and size of the project. The model points to
those variables which had to be measured or controlled in data
collection and analysis. Figure 3.1 show the	 interdependence
between these variables which are postulated in a model similar
to the one presented by Sidwell (1982).
Although the model show connecting arrows in the inter variables
eg.	 between
	 client and designer	 characteristics,	 their
relationship were not examined as they are outside the scope of
this research. This research model concentrate, 	 firstly, 011
examining the relationship between two types of procurement
methods, that is management contracting and the traditional
approach with elements of the client characteristics, designers
characteristics,	 project	 characteristics and the	 contract
procedure adopted. Secondly, elements of project performance are
examined with each component of the research model.
3.4 DETAILS OF THE RESEARCH MODEL
The components of the model are condensed below:-
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THE RESEARCH MODEL	 FIGURE 3.1
The Client Characteristics
1. Client type - public / private
2. Client experience
3. Client business - developer / purpose built
4. Client criteria - cost / time / quality
The characteristics of the client organization differ in respect
of type of business and the experience that the client has of the
construction industry. This will generate different expectations
and criteria for achieving satisfaction with respect to cost,
time and quality and consequently influence the selection of the
procurement method.	 For instance,	 property developers and
commercial clients are likely to place great emphasis upon speed
of construction because of necessity to borrow money. Yet the
quality will be equally important for the building cannot be sold
or let if the quality is not appropriate to the market. For a
factory, a successful outcome might be completion of his building
on time in order to commence scheduled production needs. In
contrast,	 the	 public sector client, 	 because	 of	 public
accountability,
	
is likely to focus upon cost prediction and will
be more concerned about the level of certainty associated with
the tender sum.
Other variance between clients could be the organizational
structure of the firm which will affect the nature of the
decision making process especially publicly funded clients. Thus
it is hypothesised that these variables will influence the
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client's selection of the procurement method for the project and
subsequently the performance of the project.
The Designer Characteristics
1. Designers type - inhouse / outside professionals
2. Designers experience
The architect is considered to be the leader of the building team
and the advisor of the client organization and it is expected
that different designers characteristics will influence the
selection	 of	 the building team and consequently	 project
performance.
	 In certain cases, sophisticated clients had their
own professionals and it is assumed that an outside or an in-
house designers may influence project performance.
Closely linked with the professional characteristics box could be
the concept of attitude of designers to appreciate
	 their
experience with the new procurement method. The move away from
the	 conventional	 procurement procedures	 has	 meant	 that
organizations have changed to match this new market. Likewise
experience professional practices have, for example, adopted new
Positions	 to	 meet new expectations from	 the	 management
contracting market. The changes of the role of the architect or
consultant in the new procurement method may be identified as :-
1. The design organization had to retain full responsibility for
design and for specifying the quality to be achieved.
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2. The designers should change their attitude towards new
procurement methods in order to accept the input from the .
contractor.
3. The designers role in construction supervision is reduced,
but still has to be responsible for quality control. the level
of involvement depends on the nature of the project.
The Project Characteristics
1. Building type - industrial / commercial
2. Construction type - new / refurbishment
3. Complexity / Building rate
4. Size - cost / area
1. Projects may be distinguished by their level of constructional
com p lexity or technology ie. building type, new or other than
new construction. The more constructionally complex the project
Is, the wider range of services and expertise needed. These
differences can impress a greater managerial pressure upon the
building team and may require different procurement methods to
op imize success in the building of the project.
2. The cost and area of the project can be a measure of the size
of the building and to some extent it might be an indication of
how complex the project is, ie. if the project is very costly
and spacious, it might be complex or it can be argued that the
projects is just big. In the former circumstances it may requires
a suitable procurement method to achieve higher success.
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The Project Procedure
1. Competition - open / selected tender
2. Direct negotiation
This element could influence the selection of the appropriate
building team and subsequently affect the success of the project.
Project procedures involve the process of documentation and
contractor selection (competitive or negotiation). The procedure
envisaged for a project will influence the selection of the
procurement method.
Procurement Method
1. Traditional approach
2. Management contracting
3. Project management
4. Design and build
After the client with the architect establish his needs and
priorities, and identify the characteristics of the project, they
will then decide on a suitable method to procure the project.
This is the process in most building procurement, except for
project management and some MC where the contractor is appointed
at the very early stages. Therefore, the procurement method
selected will be a function of the variables discussed above. The
research intention is to utilize these variables and others of
the project performance as a base of comparing two of the above
methods, management and traditional contracting.
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Team Relationship
An additional factor which may be closely related to outcome is
the team relationship which may be less visible when the project
is finished but may be an important component of the overall
assessment of a project by those closely associated with it.
Project Performance
Project performance is an assessment or evaluation of project
delivery.	 It is generally seen as some combination of three
factors: speed and the time taken from inception to completion;
cost,	 le the final cost paid per square metre of building; and
quality, ie the standard of design and construction attained.
The success of a project is a subjective assessment as well as an
objective measure. Whether or not a project is regarded as
successful depends on whether it achieves what is required or
expected. Success is. therefore, in large part a function of the
needs and expectations of the relevant parties. Thus, although in
absolute terms one job may take longer to complete than another
similar job,	 this does not necessarily imply that those involved
on the former will be less satisfied than those on the latter.
Thus, performance measures in this research include the following
factors:-
1. Site start or pre-construction time
2. Building time
3. Total project duration
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4. Speed of construction (area per week)
5. Unit cost (cost per sqm)
6. % overrun on time
7. % overrun on cost
8. Client satisfaction on time
9. Client satisfaction on cost
10. Client satisfaction on quality
The Environment
Durin g the past twenty to thirty years there have been a dramatic
changes	 in the environment we are living in. 	 The term
environment describes all external influences on the building
process.	 It could be a meteorological factor, economical,
political and technological and they are usually interrelated.
The changing environment could create uncertainty, not only in
terms of prices, but also in terms of investment within the work
of an organization which will affect the demand for building. The
demand depends on the needs and priorities of the client and in
certain cases the needs may not had been forcasted. In these
cilcumstances the client require an immediate action to meet his
production programme which in turn influences the procurement
method that needs to be selected to cope with the changing
environment.
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3.5 THE RESEARCH HYPOTHESIS 
The research model stimulates two central hypotheses, which are:-
1 . "MANAGEMENT	 CONTRACTING	 CAN	 SATISFY	 CLIENTS	 WHO
NEED THEIR PROJECTS QUICKLY AND FOR PROJECTS THAT ARE
LARGE AND/OR HIGHLY COMPLEX"
This leads to a second hypothesis:
2. "PROJECT PERFORMANCE IS A FUNCTION OF THE CHARACTERISTICS
OF THE CLIENT, THE PROJECT, THE DESIGNERS, THE CONTRACT
PROCEDURE	 EMPLOYED AND THE PROCUREMENNT METHOD ADOPTED
FOR THE PROJECT".
For	 the purpose	 of	 comparing,	 specifically,	 management
contracting with the traditional form of contracts. the major
hypotheses	 are further expressed into more detailed 	 sub-
hypotheses. These are:-
1. The client
1.1 Procurement method is a function of client characteristics.
1 2 Project performance is a funclion of client characteristics.
2. The project
2.1 Procurement method is a function of project characteristics.
2.2 Project performance is a function to project characteristics
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3. The designers
3.1 Procurement method is a function of design professional
characteristics.
3.2 Project performance is a function of design professional
characteristics.
4. The contract procedure
4.1 Procurement method is a function of project procedure.
4.2 Project performance is a function of project procedure.
5. Project performance and procurement method
5.1 Project performance is a function of the procurement method
adopted.
5.2 Performance measures are interrelated with one another.
3.6 DEFINITIONS AND MEASUREMENTS OF VARIABLES 
CLIENT CHARACTERISTICS
Client types (Cl) were defined as the source of project funding
and were categorised as either private funds (given numeral 1),
or public funds (numeral 2), for statistical purposes.
Client experience (C2) was measured as the number of similar
projects they have commissioned in the past. Those with no
previous experience were given a low score of L (or ranked 3).
Those with some previous experience (ie., clients who has been
involved with one or two buildings) were given M (or ranked 2),
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and those who had considerable experience (ie., been involved
with more than two) were given a score of H (or ranked 1).
Client business (C3) was defined as the client's purpose for
commissioning the building and were categorised as either a
bespoke	 client (ie., building	 for the primary use of the
company) and given numeral 1, or speculative developers (given
numeral 2).
Client criterias (C4) were measured for time, cost and quality,
where they were scored L (or ranked 3) for less important
factors. Scored M (or ranked 2) for moderately important and
scored H (or ranked 1) for highly important factors.
DESIGNERS CHARACTERISTICS
In-house / outside designers (C5) are used to describe the source
of building design input as some sophisticated clients may have
their own professional team of experts, depending on the scale of
their activities. Projects with an In-house design input were
given numeral 1, and those designed by an outside professionals
wire given numeral 2.
Designers experience (C6) was measured in a same way like the
client experience.
PROJECT CHARACTERISTICS
Building types (C7) were divided into commercial type (given
numeral 1), or industrial type building (given numeral 2).
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Construction	 types	 (C8) were categorised as
	 either	 new
construction (numeral 1), or refurbishment (numeral 2).
Project size was defined by building cost (C9) and gross floor
area in square metre (C10). Those < £5m and < 7000sqm were
considered normal size projects and those > £5m and > 7000sqm as
large projects.	 In order to make a fair comparison, the
classification on less than or greater than boundary was decided
after considering the frequency distribution of the data that
will be included in each group .
Project complexity (C11) was defined in terms of physical
complexity, services and number of sub-contractors involved in
the execution of the project. The building rate (C12), which is
the value of building over the construction period was used as an
Indication of how technically complexity the project was and it
represents the average turnover per week for the project. Those
projects with over £50,000 per week were considered having a high
building rate.	 It must be stressed however, that an attempt was
made to measure project complexity in more detail but it became
apparent that this is a very difficult task to include with this
research.
CONTRACT PROCEDURE
Contract procedures (C13) were classified into three types,
competitive open tendering (indicated by numeral 1 in the data
sheet), competitive selected tendering (numeral 2) and negotiated
contracts (given numeral 3).
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PROCUREMENT METHOD
Procurement methods (C14) were of four types, two of which were
studied, management contracting (numeral 1) and the traditional
approach	 (numeral	 2).
In the questionnaire, management contracting was defined as a
method of carrying out a construction project by appointing a
contractor at the pre-construction stage and paid on a fee basis,
to manage and deliver the project. The fee comprises a percentage
for profit and fixed overheads. All construction work is carried
out by subcontractors, competitively selected and appointed in
consultation with the client and his professional advisors.
The traditional approach was defined as a method of procuring a
building in which independent professionals (le. architects,
engineers, quantity surveyors) are employed by the client to
complete the design work and then the client enters into a
seperate contract with a building contractor who construct the
designed building.
PROJECT PERFORMANCE
Pre-construction time (C15) was calculated as the number of weeks
from start of detailed design to start of construction. This is
due to the effects of planning approvals, permits, and public
enquiry which made it difficult to identify a clear starting
point for a number of projects.
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Construction time (C16) was calculated as the number of weeks
from start on site to practical completion of the project.
Total time (C17) was calculated as the number of weeks from start
of design to completion of the project and does not always equal
the addition of design Lime and construction time because of
design/build overlap for management contracts.
Speed of construction (C18) was defined by the gross floor area
divided by the construction Lime in weeks.
Time and speed performances were measured by grouping the
projects into three separate contract size (< £.2m, 	 2--5, > E5m)
and the mean for each group was calculated.	 The range of time
where	 60%	 of the projects fall into represents	 average
performance, value below are faster and above are slower. In
certain cases the range of time was taken as 70% depending on the
cluster of the projects around the mean. Each project was then
studied individually and the number of slow, average and fast
projects were calculated . For example, say a project took 100
w eks to build and 60% of the total projects, for that particular
group, fall within the range of time of say 60-80 weeks, that
project would then had to be considered as slow.
Unit cost (C19) was defined by the cost of building divided by
the square meter of gross floor area. All project tender and
final account data was first indexed to the second quarter 1984
using BCIS tender price index. The method for measuring cost
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performance was similar to the BCIS cost comparison. After
grouping the projects, the mean cost/sqm for each group was
Calculated and also the range of cost where 60 % of the project
fall into (in certain cases 70% range). Projects fall above the
top 60% range were considered highly expensive, within the range
were average and below the bottom 60% range were cheap. For
example, say a project cost E900/sqm and 60% of the total
projects,	 for that particular group, fall within the range of
costs of say £380-E700som, that project would then had to he
considered as very expensive.
Time	 overrun (C20) for each project was measured by the
percentage increase or decrease on the estimated programme in
weeks (%+/-TIME), and percentage cost overrun (C21), measured by
percentage increase or decrease on budget in pounds (%+/-COST).
This was calculated after the +/- authorized value of variations
by the client was taken Into account. Projects fall within +/- 5%
of the estimated time and cost were considered as average
performance for < E5m building, and 8% for > E5m. Otherwise the
contract was categorised as high overrun. This percentage reflect
a measure of the certainty of the time and cost to the client as
quoted at the outset.
The subjective measures of client satisfaction on time (C22),
cost (C23) and quality (C24) were each given a high score H (or
ranked 1) , where there was a high level of satisfaction. Ranked
2 where there was a moderate level of satisfaction and ranked 3,
where there was a low level of satisfaction.
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3.7 THE RESEARCH METHODOLOGY
The sequence of research is outlined diagrammatically in figure
3.2.	 The two main subjects of the research are the client and
the building team and the form of data collected - subjective and
objective. The data collection took the form of interviews and
questionnaire to test the research hypothesis.
The nature of this research is a comparable one and there are,
broadly speaking, four methods to conduct the study. These can be
condensed below, based on Vroom (1971) and previous researchers:-
1. In one, data from one sample is collected and analysed and
then compared with what is already known from another sample.
2. Longitudinal study. Here, the data is collected directly from
site using a semi-structured interviews to gather the necessary
information. This method was used by Nahapiet (1985) in case
studies from the USA and UK, and by the DHSS (1986) in comparing
two management contracts and one traditional contract.
3. To match one sample against another by collecting comparable
data using interviews, questionnaires and project documentations.
This is the method used by the author and it is similar to that
used by the Slough Estates Limited (1976), Chartered Institute of
Quantity surveyors (1979), Sidwell (1982) , NEDO (1983) and
Rowlinson (1987).
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4. An attitudinal survey and this is used widely in social
sciences.
The author chosen the third method because it was felt that,
within the scope of this research, 	 the comparison would not be
fair and valid in the first one due to unmatched samples. The
second method can be used for small samples only and involve a
great deal of confidentiality and research time . The fourth
method (attitudinal survey) were not appropriate because of the
subject matter and the uncertainty over validity. 	 (Validity in
terms whether the attitude scale measures what it is supposed to
measure. In this respect, Oppenheim (1966) says:-
behaviour is often not a simple manifestation of
	 an
underlying attitude, and so there are dangers and pitfalls in
this approach. At the present, there is no way of making sure
that an attitude scale is valid.")
The research methodology is summarized below:-
Pilot Study
Like any similar comparative study, the precursor to successful
research is be the pilot study. The pilot study was conducted,
after a review of the literature had been undertaken, took the
form of interviews with managers and directors of companies who
were	 known to have commissioned projects under a	 'pure'
management contracts. List of names and addresses were collected
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from personal contacts, Building Trade Journal and the Building
Magazine. The interview questionnaire is attached as Appendix 6 .
A pilot study was conducted with nine Management Contractors,
ten Clients and four Architects, to validate the form and content
of the questionnaire before the main survey was undertaken. The
suitability of the form and areas of particular interest to each
participant highlighted and the set of criteria evolved from
these interviews. The results emanated from the interviews with
the management contractors and the clients were published in the
CIB-W65 (1984) and subsequently in the ASCE (1987). The materials
were largely edited and discussed throughout Chapter 2, and used
to support results of the main study in Chapter 4.
The Main Study
The pilot study has prepared the ground for case studies for
harder and more empirical data to compare the performance of
management contracts and traditionally organized projects. The
principal
	 management contractors,
	 clients	 and	 architects
interviewed at stage one were asked. at the end of each
Interview, whether they would be prepared to provide details of
recently completed projects undertaken on a management contract.
Almost all the interviewees showed interest to the subject of
Investigation and were willing to assist. Some respondents
provided details of more than one project, and were also prepared
to provide details of similar work undertaken using the JCT form
of contract from their traditional contracting division.
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Other project names and details were obtained from the contract
news and building magazine (Building Dossier). The managing
director of the companies were approached, asking for their co-
operation for that particular project.
The validity of the case study questionnaire was first tested by
visiting ten co-operative firms to answer the questions. Some
modifications were made and Appendix 7 gives typical case study
questionnaire.
After modification, a postal questionnaire was sent to the
appropriate personnel who were actually involved in the project
ie.	 project manager, contract manager etc.	 In certain cases,
telephone discussion and/or interviews had to be conducted after
the postal questionnaire to clarify misunderstandings.
Designing the outline of the questionnaire started in Summer
1984. immediately after the management contractor's interviews.
Detailed case study questionnaire was finalised and start of data
collection took place in Autumn 1985, after the client and
architect interviews. Analysis of the data started in December
1986.
3.8 THE MAIN STUDY SAMPLE 
In total the number of case studies collected was 61 and further
8 project details were obtained in collaboration with a research
fellow (Rowlinson 1986) who conducted a similar study into
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industrial buildings at Brunel University.
No particular bias was intended in the choice of management and
traditional projects and the sampling can be regarded as random
which gives equal chance for each sample to include various
characteristics and different level of performance. However,
there were certain boundary in selecting the type of building,
client and the contractor, these of which are explained below.
The use of random sampling in this kind of research is generally
preferable (Armitage 1971 and Hill 1962), because chances can be
equal. In certain studies, the researcher may chose one well
known contractor and draw the whole sample from, but the number
will be limited and conclusions may not be general.
It was intended at the commencement of the research to collect a
large sample under both management and traditional system, in
order to make a valid comparison. Most statistician consider N
equal or over 30 as large. It was also apparent that, in recent
researches,	 the trend to obtain a large number of detailed case
tudies is increasing ( 32 cases in Sidwell's study, 49 in
Rowlinson, 52 in the CIRIA report, 55 in the NEDO report).
Of course, the choice of numbers depends on the kind of
objectives and goals set by the researcher intend to find out
and, above all, the quality of the responses .
92
A. The building type used as a basis of comparison
After	 the market for management contracting was surveyed,
commercial and industrial buildings were considered to be the
most appropriate basis for the comparison, firstly, because these
range of building type were available in large numbers than
others such as hospitals, houses, airports etc. Secondly, by
limiting the type of buildings and concentrating on two only,
variables of project characteristics will be reduced, in which
case the investigation would prove to he harder and consequently
more valuable.
B. The client type
The constraint imposed on the research in that most of the
projects collected were applied to large client 	 organizations
which meant that the research is totally confined to large
companies. However, clients vary in their familiarity with
contracts, their nature (public or private), classification and
purpose for building.
C. The contractor
In order to compare the traditional contracting with 'pure'
management contracting, it was attempted to confine the case
studies to the principle management contractors that 	 were
identified during the course of the study. They were all of large
national and/or international contracting companies, undertaking
projects on different type of contracts.
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3.9 CHARACTERISTICS OF THE CASE STUDY SAMPLE 
Of the 69 case studies 39 were management contracts and 30
traditional contracts. Table 3.1.	 3.2, 3.3 & 3.4 give further
categorization	 by	 client	 characteristics,	 designers
characteristics	 project characteristics 	 and	 procedures
respectively.
TABLE 3.1 - THE RESEARCH SAMPLE. SHOWING PROCUREMENT METHOD AN
CLIENT CHARACTERISTICS
PROCUREMENT METHOD
CLIENT
CHARACTERISTICS MANAGEMENT	 SUB-	 TRADITION	 SUB-	 T
CONTRACT	 TOTL	 CONTRACT	 TOIL	 0
CASE NO.	 CASE NO.
PUBLIC
CLIENT
TYPE
2.4,5,6.20	 8	 5.9,11,14,
	
5	 13
23,25,26	 22
PRIVATE	 REMAINDER
	 31	 REMAINDER
	 25	 56
TOTALS	 39	 30	 69
2.3,5.6.
	 2,4,6,7.9,
C	 HIGHLY	 15.21,22
	 14	 12,13,15,
	 9	 23
I,	 24.25.28
	 16
I	 30.34,35
E
N	 1,4,8,9,	 3,5,8,10.
10.11.12,
	 11.12,14,
E	 MODERATE	 14.16,18,
	 17	 16,18,19,
	
9	 26
X	 19,20.23.
	 20,23.26.
P	 26,27.31,
	 27,31,33
E	 33
R
I	 LOW	 13.17,29.
	 4	 1,14,19,
	
4	 8
E	 32	 26
N
C	 NUMBER
E	 AVAILABLE	 35	 22	 57
TOTAL	 36.37.38
	 4	 11.18.20,
	
8	 12
NOT
	 39	 21,22,23,
AVAILABLE	 30
TOTALS	 39	 30	 69
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TABLE 3.1 (CONTINUE)
PROCUREMENT METHOD
CLIENT
CHARACTERISTICS
	 MANAGEMENT	 SUB-	 TRADITION
	 SUB-	 T
CONTRACT	 TOIL	 CONTRACT	 TOTL	 0
CASE NO.	 CASE NO.	 T
BESPOKE	 1,2,6,7,8,	 19	 1,3,4,8,	 16	 35
9.15,23,24	 12.13,14.
26,27,29,	 15,16,18,
32.34,35.36
	
21,23,24,
CLIENT	 37,38,39
	
27,29,30
BUIS-
NESS	 SPECULA-	 REMAINDER	 20	 REMAINDER	 14	 44
TIVE
TOTALS	 39	 30	 69
TABLE 3.2 - THE RESEARCH SAMPLE, SHOWING PROCUREMENT METHOD AND
DESIGNERS CHARACTERISTICS
PROCUREMENT METHOD
DESIGNERS
	
MANAGEMENT SUB- TRADITION
	 SUB-	 T
CHARACTERISTICS
	
CONTRACTS	 TOTL CONTRACTS	 TOTL	 0
CASE NO.
	 CASE NO.	 T
L
2.4,5,7,9
	 2,4,6,7,8
D	 IN-HOUSE	 13,14,15,	 13	 13,22,25,	 11	 24
E	 19,23.24,
	 26,28,30
S	 25,37
I
G	 1,3,6,8.	 1,3,5,9,
10.13,16.
	 10.12,14.
OUTSIDE	 17,18,20.
	 15	 15.16,17.	 14	 29
S	 21.22,29,
	 18,19.27.
0	 30,31
	 29
R
C	 MIXED	 REMAINDER	 11	 REMAINDER	 5	 16
E
TOTALS	 39	 30	 69
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TABLE 3.2 (CONTINUE)
D	 1,6,7,8,	 2,6,7,12
E	 9,11.13.	 18	 13,16,27	 7	 25
S	 HIGH	 15,16,21,
I	 23.24.26,
G	 29,34,35,
N	 36,38
E
R	 2.3,10.12	 1,8.9,25
MODERATE	 17,18,19,	 12	 26,28,29	 7	 19
E	 20,22,25.
X	 30,31
P
E	 LOW	 4,5,27,	 5	 5,10,14,	 6	 11
R	 28.32	 15.17,22
I
E	 NUMBER
N	 AVAILABLE	 35	 20	 55
C
E	 NOT	 14.33.37.	 4	 3.4.11.18	 10	 14
AVAILABLE	 19,20,21,
23.24.30
TOTALS	 39	 30	 69
TABLE 3.3 - THE RESEARCH SAMPLE. SHOWING PROCUREMENT METHOD AND
PROJECT CHARACTERISTICS
PROCUREMENT METHOD
PROJECT
CHARACTERISTICS	 MANAGEMENT	 SUB-	 TRADITION	 SUB-	 T
CONTRACTS	 TOTL	 CONTRACTS TOTL 0
CASE NO.	 CASE NO.	 T
L
COMMERCIAL	 1---26	 26	 1---8	 13	 39
BUILDING	 25---29
TYPE
INDUSTRIAL 27---39	 13	 7---24	 17	 30
TOTALS	 39	 30	 69
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TABLE 3.3 (CONTINUE)
GROSS
FLOOR
AREA
LESS THAN	 6,23,38,39	 4	 3,5,12,14,
	 9	 13
3000 SQM	 15,16,17,
20,27
3000 TO	 1,2,3,7,8,	 22	 1,6,10,11,
	 10	 32
10000 SQM	 10.12,13,15
	 18.19,21,
16,17,19,21,
	 23,24,30
27.29,30,31,
32,34,36,37
MORE THAN	 4,5,9,11,18,
	 12	 2,4,7,8,9,	 11	 23
10000 SQM	 22,24,25,26,	 13,22,25,
28,33,35
	 26,28,29
---
NUMBER
AVAILABLE	 38	 30	 68
N/A	 14	 1	
-	 -	 1
TOTALS	 39	 30	 69
-----------------------------------------------------------------
LESS THAN	 6,10,27,	 6	 11,12,13,
	 14	 20
C2.0M	 34,36,39	 15-21,23
24,27,30
BUILDING 	
COST	 £2.0M TO	 7.8,13.15	 10	 3,5,6,10,
	 6 .
	 16
C5.0M	 21,23,31,
	 14,26
32.37,28
----	
_ 	
MORE THAN	 1-5.9,11,12 23
	 1,2,4,7,8
	 10	 33
£5.0M	 14,16-20,22
	 9,22,25,
	
24-30.33,35
	 28,29
TOTALS	 39	 30	 69
______ - --------------------------------------------------------
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101.000 TO
	
10.15,33	 3	 2,8
	
2	 5
125,000
126,000 TO
	
18,28
	
2	 7
	
1	 3
150.000
151,000 TO
175,000
176,000 TO
200.00
3,9,22,25 1	 54	 4
MORE THAN
	
4,11,14,26
	
4	 NILL
	
0	 4
201.000
NILL 0	 NILL
TABLE 3.3 - THE RESEARCH SAMPLE, SHOWING PROCUREMENT METHOD AND
PROJECT CHARACTERISTICS (CONTINUE....)
PROCUREMENT METHOD
PROJECT
CHARACTERISTICS
(CONTINUE)
LESS THAN
25000
E / WEEK
MANAGEMENT	 SUB-	 TRADITION
	
SUB-
CONTRACTS	 TOTL
	
CONTRACTS
	
TOTL
CASE NO.	 CASE NO.
10	 1	 12,15,16,	 8
18,20,23,
27.30
0
9
	
26,000 TO
	
6,8,20,21
	
9	 1,3,5,10
	
13	 22
	
50,000
	
27,32,34,	 11,13,14,
36,39
	
17,19,21,
24,25,26
A
(VALU/W)
51,000 TO
75,000
76.000 TO
100,000
1,7,13,17
	 7	 6,9
	
2
	
9
23.31,38
2,5,12,10	 10	 22.25,28	 3	 13
19,24,29,
30,35.37
TOTALS	 39	 30	 69
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P
R
0
.1
E
C
T
C
0
M
P
L
E
X
I
T
Y
HIGH
	
1,2,3,7,	 19	 4,6,7,8,	 8	 27
	
9,10,11,	 22,25,26,
	
12,13,14,	 28
15.18,19.
22,24,25,
26.29,37
MEDIUM
	
4.6,8,16	 12	 1.2.5.15	 6	 18
17,20,21,	 21,24,29
28,30,31.
33,35
LOW
	
5.23,27,	 6	 3,10,11,	 14	 20
32.34.36 12.13.14.
16,17.18,
19,20,23,
27,30
NUMBER
AVAILABLE	 37	 28	 65
-
---------------------------------------------------------------
N/A	 38.39	 2	 2	 4
-----------------------------------------------------------------
TOTALS	 39	 30	 69
-
-------------------------------------------------------------
TABLE 3.4 - THE RESEARCH SAMPLE. SHOWING PROCUREMENT METHOD AND
CONTRACT PROCEDURES
-----------------------------------------------------------------
PROCUREMENT METHOD
CONTRACT
PROCEDURE	 MANAGEMENT	 SUB-	 TRADITION	 SUB-	 T
CONTRACTS	 TOTL	 CONTRACTS TOTL
	 0
CASE NO.	 CASE NO.
	 T
L
OPEN TENDER	 23.25.27.	 7	 1--5,9,10	 14	 21
	
28,29,37.38
	 11,13,14,
16,20.22
SELECTED	 1--18.20.24	 21	 6.7.8,12	 7	 28
15,21,27
NEGOTIATION	 19.22,24.26	 11	 17.18.19,23	 9	 20
30-36	 24,25,28.29
30
TOTALS	 39	 30	 69
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3.10 METHOD OF ANALYSIS TO TEST THE HYPOTHESIS 
The method for analysing data of the main study can be condensed
into the following stages, these are:-
1. Data from the survey was first Imputed manually on a data
sheet with coded variables. Appendix 8 gives the entire data for
the whole sample.
2. Data from the 69 case studies were then analysed and
evaluated using statistical techniques with the help of a
statistical computing package MINITAB running on an Apricot Xi
microcomputer.
3. The management contracting data were then separated from the
traditional ones to examine if there Is difference in
performance scores for various type of clients and projects. The
differences are presented in Chapter 5 (conclusions) as an
implication to clients.
4. It might be worth to note here that. during this research, it
was intended to utilize principal component analysis for the
dnalysis of data available as a statistical package on the SPSS X
computer program. This advanced technique in data reduction and
Interpretation,
	 regrettably,	 had to be abandons and the
technique	 is	 recommended as an	 initiative	 for	 future
researchers.
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Different statistics have been selected and used depending on the
type of data to be analysed and the hypothesis that need to be
tested. These are:-
3.10.1 Spearman's Rho coefficient 
The Spearman's test was chosen for the rank correlation among the
client criteria for project performance because the data was
originally of an ordinal measure and ranking was not tied for
this section. The average of individual ranks of the respondents
was	 taken	 for	 the	 two	 samples	 separately
	 and	 the
difference/similarity of the ranking between the two samples were
then tested using Spearman's Rho coefficient of rank correlation.
3.10.2 Chi Square and Fisher's Exact Probability Tests
The association between the research variables were tested using
the chi-square test because the variables measured comply with
the conditions	 of non parametric statistical test shown by
Siegel's chart (1956) (ie.
	 independent variables and nominal),
and with Greene's decision chart (1987) (I.e.
	 forming categories
to test their significant differences).
	 Both charts are given in
Appendix 9 and results of the Chi-square tests are given in
Appendix 10.
The use of 'Parametric Tests' like the T and F test were not
applied to test the significant difference, although the mean,
standard deviation and the number of case studies were calculated
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for each section in the results chapter. This is so because
parametric tests can be best chosen for small sample ( N is less
than 30) and have a variety of strong conditions underlying their
use (Siegel 1956). Amongst all conditions, the observations must
be drawn from normally distributed populations and this is
extremely difficult to obtain with a large sample study. However,
If no other test can be applied, the researcher may assume
normality and can calculate significant difference between the
means.
3.10.3 Pearson's Correlation Coefficient 
In addition to the chi square test, the relationship between the
ordinal data were also examined using the Pearson's correlation
coefficient (Siegel 1956) and tested using computer
	 based
statistical	 package.
	
Appendix 11
	 gives	 the	 correlation
coefficient for the entire matrix of the 69 case studies. The
correlation expresses the strength of association and were used
to support the chi square test.
3.10.4 Gra)hs
A number of graphs were produced to observe the spread of the
date to be measured and each dot in the graph represents the
performance of two variables for each project.
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3.10.5 Performance scores matrix 
As noted earlier, the conclusion chapter presents a performance
score matrix to give an indication of the percentage aggregate
scores for the performance measures in the two samples. The
matrix row represent 14 various categories of clients and
projects and the columns represent the 10 project performance
measures (see Appendix 12 ). Methodology of scoring is as follow:-
1. The 69 case studies is separated into two groups, those
costing < £5m and those > E5m.
2. Calculating the average figure of each group for various
performance measures e.g. design time, build time, unit. cost etc.
3. The 14 categories were examined for the 10 performance
measures and each cell in the matrix has a score. Those with high
performance i.e better than the average figure were given a high
score (3). Those within -/- 5 % from the average were given (2),
and those performed poorly scored low (1).
4. Adding all scores for the columns and rows to give the totals.
5. Extracting a table for both management and traditional
contracts which show the maximum possible scores, actual scores,
percentage actual scores and percentage aggregate scores like the
one presented in the conclusion chapter.
6. Best performance and low performance has then been interpreted.
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3.11 LIMITATIONS OF THE RESEARCH 
The nature of this research is cross-sectional study and this has
imposed certain limitations upon a number of variables. These
are:-
1. Sub-contractors - It was the intention of this research to
gather information	 about the sub-contractors involved in the
projects but this could not be dealt with appropriately by this
study because data about the use of sub-contractors was not
stored efficiently. However, a number of sub-contractors were
interviewed throughout this research to evaluate their views. but
the analysis had to be abandoned because the sample was small and
increasing the number would have extended the time span of the
research.
2. Organizational	 structure	 - Information	 about	 the
organizational structure were not well documented and could not
be recalled easily.
3. Fees - It would have been interesting to show if there is a
---
relationship between the contractor's fee and project performance
under a management contract. This could not be dealt with in this
study because most participants consider the issue of fees as
highly confidential.
4. Project type - Civil engineering projects were not studied in
this research because of their limited use of
	 management
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contracts. It is said on many occasions that MC is at its most
useful when speed Is of the essence, and where the design is not
developed when construction starts (Cottam 1985). Neither of
these factors generally apply to civil engineering work, which
usually have been in the pipeline for many years
	 before
construction starts. Therefore, the study was confined into
building projects only.
5. Environmental influences - It was reported earlier in this
chapter that the effect of the environment and team relationship
may be an important components of the overall assessment of a
project by those associated with it. These variables were very
difficult to measure in this research and require large scale
nation-wide longitudinal study to be conducted.
To conclude,	 the main limitations of this research were the
reluctance of certain companies to give confidential information
and the lack of records and uncertainties concerning the dominant
variables.
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CHAPTER FOUR - RESULTS AND ANALYSIS 
This chapter analyse the results of 39 management contracts and
30	 traditional contracts and in particular them within the
elements of the research model. The central hypothesis is broken
down into sub-hypothesis as reported in chapter 3 which in turn
divided into null hypothesis (of no relationship) to allow the
use of the statistical tests. The main statistics used are the
chi-square test and the correlation coefficients . The statistic
tables b y Murdoch and Barnes (1979) was used in showing the
significant level and the null hypothesis was rejected for
results having a significance of P = 0.05 and below. Some
relationships may show high correlation but were not considered
conclusive because	 when applying the chi-square test, it
suggests that chance could have played a part in the relationship.
1. THE CLIENT
SUB-HYPOTHESIS 1.1	 PROCUREMENT METHOD IS A FUNCTION OF CLIENT
CHARACTERISTICS AND HIS REQUIREMENTS.
Null hypothesis 1.1.1 There is no difference in type of funding
(ie. public or private) between management
and traditional contracts.
Null hypothesis 1.1.2 Management contracting 	 clients	 and
traditional clients do not differ in their
experience,
	
defined by the number of
similar projects constructed in the past
(see also section 3.8 in chapter 3).
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Null hypothesis 1.1.3 There is no difference in the type of
client between management and traditional
clients ie. bespoke or speculative.
Null hypothesis 1.1.4 There is no difference in ranking the
criteria	 for	 project	 performance
defined	 by	 time.	 cost	 and quality
between
	 management	 and	 traditional
clients.
The research study did not produce enough evidence to show that
the characteristics of management contracting clients differ
significantly from those using the traditional approach, except
for their criteria to project performance which is discussed in
Table 4.1 below (see chi-square test no. 	 1. 2 & 3 applied to the
research sample in Appendix 10). It should be remembered though
that there were certain constraints in randomizing the client
sample in this research for reasons highlighted in Chapter 3.
Indicating the need for further investigation with a larger
sample.
Nevertheless.	 the CCMI anal y sis (1985) confirmed that. in recent
years.	 the	 characteristics	 of clients	 using	 management
contracting covers quite a wide range. In their survey there were
33% public and 67% private clients and they varied from in-
experienced (50%) ie. with no past involvement in building,
moderate (30%) ie. built 1 or 2 before. and highly experienced
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clients (20%) le. built more than two buildings. Additionally, a
list of MC projects, provided by the management contractors
interviewed throughout this research , agree with the CCMI
findings and showed the following classification of clients:-
1. 50% of the clients seeking purpose built premises of which the
following can be segmented:-
a) Department stores	 = 6%
b) Bankers/merchant bankers	 = 7%
c) Industrial and commercial	 = 16%
d) Government client premises 	 = 5%
e) Other purpose-built clients 	 = 16%
2. 10% were public or private clients who commissioned premises
for commercial or public use.
3. 18% were property developers.
4. 9% were investment companies.
5. 13% were Council. Borough and Public Health Authority.
Table 4.1 gives specific criteria and their ranking for project
performance (taking the average of individual rankings of the
respondents) for the two samples. The figures show that there is
difference in emphasis in the ranking between management and
traditional contracts. The ranking between the two samples were
statistically tested using Spearman's Rho, and the correlation
was found not to be significant (r = 0.29). This indicates that
high ranking in one procurement method does not always correspond
to high ranking in the other and vice versa. Therefore, null
hypothesis 1.1.4 can be rejected and conclude that the criteria
for project performance differ between the two systems.
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TABLE 4.1 - RANKING OF CRITERIA FOR PROJECT PERFORMANCE
MANAGEMENT	 TRADITIONAL
CRITERIA
	
CONTRACTING	 CONTRACTING
CLIENTS	 CLIENTS
A. MINIMIZING PROJECT TIME
	
2	 5
B. RELIABILITY TO TIME AND COST
C. CHEAPEST COST OF BUILDING
	
5	 2
D. FUNCTION OF BUILDING
	
8	 4
E.	 QUALITY 7 3
F.	 VARIATION 3 7
G. MANAGEMENT FOR LARGE/COMPLX BUILD 4 8
H.	 CONFIDENCE IN THE CONTRACTOR 6 6
It can be seen from Table 4.1 that management and traditional
clients both placed a great concern to the reliability of time
and cost (see criteria B). The criteria of cheapest cost was
given low priority by the management contracting 	 clients.
presumably because clients prefer to be given a reliable estimate
and for the contractor to be bound by the estimate rather than
given a low price and ending up with overrun on cost.
However, management contracting clients placed a higher priority
on minimizing time. variation (ie, flexibility to change their
requirements during construction) and management (ie, 	 more
control	 for	 large and complex buildings) as opposed 	 to
traditional clients (see A,F&G). This can probably be explained
by the fact that those clients who uses a management contract
normally respond rapidly accordin g
 to the industry's market and
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economy of the country e.g fast investment, occupation during
construction, sectional completion etc. These factors undoubtedly
call for greater speed and flexibility of the construction
process. The results also correspond with the early view of
Mintzberg (1979) who notes the importance for the organizational
form to respond quickl y to an environment which is becoming
dynamic.
On the other hand.	 traditional clients placed a higher priority
on cost and qualitji of building as compared with management
clients (see criteria C. D & E). This means that in certain cases
the traditional process is favoured because the work accounting
for greater part of the cost can then be let in competition. This
seems less eas y with management contracting,
	
although some
views of the industry believe that competition for the work
packages is possible. 	 like George Neate (1985) and Woolf (1985).
Under the argument of quality. Hillebrant (1985) stated "clients
are aware that by using a management contract the architect may
have less time to develop the design because he is under greater
pressure from the contractor and sub-contractors. Thus the
qualit y may suffer as a result."
The above results also seem to correspond closely with the
management contractor perceptions of the factors which satisfy
management contracting clients. Table 4.2 indicates a list of
possible criteria and their resulting ranking reported by Naoum
and Langford in a paper emanating from the initial research of
this thesis (1984).
	 It will be seen that the analyses sought to
110
distinguish industrial and commercial work to assess if the
characteristics of the client (as perceived by the management
contractor) altered the desired criteria of success.
TABLE 4.2 - RANKING OF A SURVEY OF CLIENTS' CRITERIA (BY MC'S)
INDUSTRIAL	 CLIENT CRITERIA ACCORDING TO	 COMMERCIAL
CLIENTS	 THE MANAGEMENT CONTRACTORS	 CLIENTS
1	 A. RELIABILITY OF THE ESTIMATED TIME. 	 1
2	 B. RELIABILITY OF THE ORIGINAL PRICE.	 2
3	 C. THE MINIMIZATION OF THE PRE-BUILD	 7
TIME.
4	 D. MANAGEMENT CONTRACTORS INVOLVEMENT 	 4
DURING THE DESIGN.
5
	
E. RELIABILITY OF ESTIMATED PRE-BUILD
	
3
TIME.
6
	
F. FUNCTION OF BUILDING	 8
7
	
G. FLEXIBILITY OF THE MC SYSTEM. 	 5
8
	
H. MAINTENANCE COST.	 6
9
	
I. A HIGH DEGREE OF PERSONAL CONTROL 	 9
OF SPECIAISED WORK.
10	 J. CHEAPEST COST.	 8
11	 K. AESTHETIC	 10
The survey in Table 4.2 indicates that management contractors
believe that both industrial and commercial clients place special
emphasis upon the reliability of construction time and the
original price. Clients also regard as important the pre-
construction time. MC involvement during the design stage.
flexibility of the system and the maintenance cost.
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Management contractors feel that other criteria as activities (I
to K) have only a moderate impact upon clients when using MC.
Generally speaking, it appears that the weight each client gives
to	 various priorities varies considerably at the time of
construction and thus suitability of management or traditional
contracting to meet these priorities will alter accordingly. For
Instance, the client in case study 30 had to build his factory in
a busy area. and had emphasized the need for production while
construction is in progress. Therefore he appointed a management
contractor. On the other hand, a client who is having a factory
built on new site. may in theory, not consider this as a
priority.
SUB-HYPOTHESES 1.2	 PROJECT PERFORMANCE IS A FUNCTION OF CLIENT
CHARACTERISTICS.
Relationship	 between	 performance	 measures	 and	 client
characteristics are expressed in term of null hypotheses and the
correlation coefficients are given in Table 4.3. Definitions and
classification of client type, experience and business are as
described in chapter 3 (Research design and methodology).
112
TABLE 4.3 - CORRELATION BETWEEN PERFORMANCE MEASURES AND CLIENT
PERFORMANCE MEASURES
CLIENT
CHARACTERISTICS
PRECONST BUILD TOTAL SPEED UNIT TIME COST
TIME	 TIME	 TIME	 A / W COST OVER OVER
TYPE .023 .243 .146 -.067 .275 .184 .206
EXPERIENCE -.07 -	 .02 -.02 -.161 -.07 .098 .126
BUSINESS -.06 .072 -.19 -.232 -.16 -.21 .207
PERFORMANCE MEASURES (CONTINUE)
CLIENT
CHARACTERISTICS
CLIENT SATISF.	 CLIENT SATISF. CLIENT SATISF
ON TIME ON COST	 ON QUALITY
TYPE	 -.128	 -.089	 .245
	
a	 b
EXPERIENCE	 .308	 .360	 .168
BUSINESS	 .226	 .246	 -.148
THE STATISTICAL TABLES BY MURDOCH & BARNES (1979), TAKEN FROM
FISHER AND YATES (1974), SHOW THE FOLLOWING LEVEL OF SIGNIFICANCE:
a	 SIGNIFICANT AT P < 0.025
b - SIGNIFICANT AT P < 0.050
Table 4.3 and the chi square test no. 4 and 5 in Appendix 10 show
that experienced clients are more satisfied than others in
res pect to time and cost, possibly because they (experienced
clients) may have a larger organization and tend to employ higher
level of in-house professional expertise which lead to better
control of time and cost. Moreover, experienced clients may be in
a better position to judge project success than those moderately
and inexperienced ones.
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CLIENT
TYPE
CONSTRUCTION TIME
% OF PROJECTS
Although Table 4.3 indicates that building time, unit cost and
the satisfaction on quality differ between public and private
clients, these could not be analysed by the chi-s quare test
because the category of publicly funded projects were very small
in number (13) when compared with privately funded ones (56).
However, a previous research by Rowlinson (1987) confirmed that
public sector contracts are constructed more slowly than those
for private sector clients (significant at 0.024 level) and that
public sector clients are less satisfied with the quality of the
building produced. Also, a research by Sidwell (1982) found that
public clients were less satisfied on cost performance and their
projects were more likely to overrun the budget than projects for
privately funded clients.
The difference in building time performance between privately and
publicly funded projects support the early analysis of 170
projects into management contracting.
	 collected throughout the
pilot study (see Table 4.4).
	 55% of the public premises were
constructed longer than the average compared with only 19%
private buildings when using a management contract. Average
construction time, longer and shorter than the average are
measured as described in chapter 3.
TABLE - 4.4 CLIENT TYPE AND CONSTRUCTION TIME UNDER A MC.
LONGER	 AVERAGE	 SHORTER
PRIVATE SECTOR	 19	 55	 26
PUBLIC SECTOR
	 55	 32	 13
HIGHLY SIGNIFICANT @ 0.001 LEVEL (CHI SQUARE TEST NO. 6)
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The Wood Report (1975) also stated that the traditional approach
did not always obtained value for money when time and cost are
considered together but time Is often insufficiently weighted in
decisions of many public-sector clients.
On the other hand, the private sector is often more concerned
with construction time, particularly for industrial buildings.
and may place more emphasis on certainty of cost than on lowest
cost (Hillebrandt 1984). Thus he imposes more pressure on the
contractor and on the professionals to ensure getting
	 the
building built within his estimated period.
2. THE DESIGNER CHARACTERISTICS 
SUB-HYPOTHESIS	 2.1	 PROCUREMENT METHOD IS A FUNCTION
	 OF
PROFESSIONAL
	 CHARACTERISTICS
	 OF	 THE
DESIGN ORGANIZATION.
Null hypothesis 2.1.1 The organization that design a management
contract
	 project and those design
	 a
traditional projects do not differ in
their experience, as defined previously.
Null hypothesis 2.1.2 The degree of in-house expertise input.
as measured in section 3.8. do not differ
between	 management
	 contracts	 and
traditionall y
 organized contracts.
Chi-square test no. 7 & 8 in Appendix 10 and the correlation
coefficient supports null hypothesis 2.1.1 and 2.1.2 concluding
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that there is no difference in the characteristics of the
professionals and both procurement methods. Similarly to the
client characteristics, this suggests a more comprehensive survey
with a larger sample needs to be conducted to tackling this area
separately.
SUB-HYPOTHESIS	 2.2	 PROJECT PERFORMANCE IS A FUNCTION 	 OF
PROFESSIONAL CHARACTERISTICS OF THE DESIGN
ORGANIZATION.
Performance measures and the design characteristics studied are
expressed in terms of null hypothesis and Table 4.5 gives the
correlation coefficients.
TABLE 4.5 - CORRELATION BETWEEN PROJECT PERFORMANCE AND DESIGNERS
PERFORMANCE MEASURES
DESIGNER
CHARACTERISTICS
PRECONST BUILD TOTAL SPEED UNIT TIME COST
TIME	 TIME	 TIME	 A / W COST OVER OVER
EXPERIENCE	 -.306	 .118	 .241	 .021	 .109 -.345 -.348
a
SOURCE	 -.005	 -.09	 -.020	 .571	 .159	 .288	 .243
IE. DESIGNED BY CLIENT'S IN HOUSE TEAM OR BY AN OUTSIDE DESIGNER.
PERFORMANCE MEASURES (CONTINUE)
DESIGNER
CHARACTERISTICS	 CLIENT SATISF.	 CLIENT SATISF.	 CLIENT SATISF
ON TIME
	
ON COST	 ON QUALITY
EXPERIENCE	 .331	 .273	 .357
a
SOURCE (DITTO)	 .455	 .197	 .198
a - SIGNIFICANT AT P < .01 	 b - SIGNIFICANT AT P < .025
c - SIGNIFICANT AT P < .05
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The survey results showed that higher degree of designers
experience resulted in corresponding higher performance in a
number of performance measures. Pre-construction time, the higher
certainty and higher degree of client satisfaction on time and
quality were all found to be significant in relation to the
designer experience (see also chi-square test no. 9.10.11.12 and
13 respectively).	 The survey results also shows that higher
degree of in-house expertise input resulted in higher performance
with respect to speed (chi-square test 14). The significant
relationship between designers and project performance could
possibly be explained by the following:-
a) A resourceful and knowledgable professional team will ensure
that client's requirement brief is thorough. properly implemented
and monitored.
b) Highly experienced professionals can keep the client
constantly informed of the well-being and progress of his
project: such that any deviation or problem can be dealt with
quickly and effectively to achieve higher level of client
satisfaction and a smooth going project.
3. THE PROJECT CHARACTERISTICS
SUB-HYPOTHESIS 3.1 PROCUREMENT METHOD IS A FUNCTION OF PROJECT
CHARACTERISTICS.
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Variables of project characteristics and both procurement methods
were examined in terms of null hypothesis (of no difference) and
results of the chi-square suggest that there is an association
between	 size (in terms of cost only) and complexity for
management and traditional projects. Management contracts are
used on higher cost (chi-square 15). and projects with higher
complexity and building rate dichotomised at $50,000 per week
(Chi-square 16 & 17). The analysis did not produce enough
evidence to support the view that the gross floor area differs
significantly between procurement methods.
SUB-HYPOTHESIS 3.2 PROJECT PERFORMANCE IS A FUNCTION OF PROJECT
CHARACTERISTICS.
The correlation coefficients between performance measures and
project characteristics are given In Table 4.6.
TABLE 4.6 - CORRELATION COEFFICIENT BETWEEN PROJECT PERFORMANCE
AND PROJECT CHARACTERISTICS
PERFORMANCE MEASURES
PROJECT
CHARACTERISTICS
PRECONST BUILD TOTAL SPEED	 UNIT	 TIME COST
TIME	 TIME	 TIME	 A / W	 COST	 OVER OVER
BUILDING TYPE	 -.252	 -.434 -.408 -.178 -.360
	 .186 .082
	
NEW BUILD V OTHER -.026 	 -.133	 -.146	 -.137	 -.030
	 .353	 .249
	
C	 c
COMPLEXITY	 .104	 .305
	 .114	 -.184	 .448
	 .077	 .123
	
b	 c	 a	 c
BUILDING RATE	 .184	 .505	 .381	 .728	 .380
	 .129	 .081
	
b	 b	 a	 a
GROSS FLOOR AREA	 .612	 .679	 .744	 .848	 .069	 .103	 .161
	
C	 a	 b	 a	 d
BUILDING COST
	 .431
	 .825	 .699	 .631	 .287	 .03	 .229
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PERFORMANCE MEASURE (CONTINUE)
PROJECT
CHARACTERISTICS
CLIENT SATISF.
ON TIME
CLIENT SATISF.
ON COST
CLIENT SATISF
QUALITY
BUILDING TYPE .074 -.244 .158
NEW BUILD V OTHER .260 .041 .223
COMPLEXITY .123 -.179 .060
BUILDING RATE -.194 .145 .046
GROSS FLOOR AREA -.054 .078 -.026
BUILDING COST -.123 .133 -.004
a - SIGNIFICANT AT P < .0.01
	
b - SIGNIFICANT AT P < .010
c - SIGNIFICANT AT P < .025	 d - SIGNIFICANT AT P < .050
Table 4.6 shows that significant correlation exists between
building type, project size in terms of G.F.A and cost. and pre-
construction	 time.	 build time.	 total time and speed of
construction. Commercial buildings and Projects that have larger
area and higher cost. took longer time to build and produced
higher	 rate of work on site, measured in SOM of gross floor
area / WEEK.
Surprisingly, build time and unit cost were the only significant
figures found in relation with project complexity (see chi-square
18 and 19) indicating that increasing complexity does not
necessarily result in low project performance and in particular
to overruns and the level of client satisfaction. Similar results
were	 found	 with relationship between building
	 rate	 and
performance measures.
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The results that overruns and client satisfaction were not
correlated with other project characteristics may suggest that
the project can be successful and the client can be satisfied
irrespective to project characteristics provided the proper
procurement method was selected to the project.
4. CONTRACT PROCEDURE
SUB-HYPOTHESIS 4.1	 PROCUREMENT METHOD IS A FUNCTION OF CONTRACT
PROCEDURE.
Null hypothesis 4.1.1 The process for selecting a management
contractor do not differ from selecting a
traditional main contractor.
The two main variables of contract procedure were selecting the
contractor either by competition or by negotiated 	 tendering
process. Results of chi-square no.10 did not show difference in
procedure between procurement methods, but when competitive
tendering	 were further separated into open 	 and	 selected
procedure, a management contractor tend to be appointed more by
a selected tender competition and the traditional main contractor
was more selected by open tendering. This states the obvious
since the number of contractors offering a MC service are limited
in number and hence. an open tender is most unlikely under a MC.
SUB-HYPOTHESIS 4.2 PROJECT PERFORMANCE IS A FUNCTION OF CONTRACT,
PROCEDURE.
Table 4. 7 give results of correlation between performance
measures and procedure adopted.
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TABLE 4.7 - PROJECT PERFORMANCE AND CONTRACT PROCEDURE
PERFORMANCE MEASURES
PROCEDURE
ADOPTED	 PRECONST BUILD	 TOTAL SPEED UNIT TIME	 COST
TIME	 TIME	 TIME	 A /W	 COST	 OVER	 OVER
COMPETITION
	
a
	
-.369	 -.116	 -.258	 .059	 -.246 -.116 -.298
NEGOTIATION
PERFORMANCE MEASURE (CONTINUE)
PROCEDURE
ADOPTED	 CLIENT SATIS.	 CLIENT SATISF.	 CLIENT SATTSF.
ON TIME
	
ON COST	 ON QUALITY
COMPET. & NEGOT.	 -.294	 -.335	 -.037
a - SIGNIFICANT AT P < .025	 b - SIGNIFICANT AT P < .050
Table 4.7	 show that a number of correlations exist between
contract procedure and project performance, but when the chi-
square test was applied. 	 pre-construction time and client
satisfaction on cost were the only variables	 found to be
significant.	 Nevertheless, there are two other interesting
results, though not statisticaly proven, observed from the case
studies, these are:-
1. Good cost performance was achieved when projects followed a
path of selective competition and using the firm price tender
with full bill of quantities e.g., traditional case study no.
24,26,28 and 29.
2. It was also observed in traditional case study no 2 (highly
successful on cost and on time) that the plan of work and
construction contract were based on the American Institute of
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Architect's (MA) standard procedures. The AIA form is that the
contractor is in possession of all the consultants' information
and shop drawings at the tender stage. In this case firm price
tender obtained from selected tenderers was the procedure adopted
and the tender based on bill measured in accordance with the
international principles of measurement.
5. PROCUREMENT METHOD AND PROJECT PERFORMANCE 
SUB-HYPOTHESIS	 5.1	 PROJECT PERFORMANCE IS A FUNCTION
	 OF
PROCUREMENT METHOD ADOPTED.
Within sub-hypothesis 5.1 relating performance measures and both
procurement methods, there are 10 null hypothesis linking the
variables together. all of which are examined in full details.
1. PRE-CONSTRUCTION TIME 
Null hypothesis 5.1.1	 There is no difference in	 pre-
construction time between management
and traditional contracts.
The mean pre-construction time for both systems is illustrated
In Table 4.8 and shows that management contracts had less pre-
construction	 periods than traditional ones.	 To test	 the
significance difference. the pre-construction time for the 69
csse studies was examined and Table 4.9 show that 79% of the
management contracts had short pre-construction time compared
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with 38% for traditional contracts. Long, average and short times
were measured as described in section 3.6 in Chapter 3. About 50%
of the traditional case studies projects needed one year of
detailed design and for 70% of management contracts the projects
had pre-construction period of less than six months. The Chi
Square test and correlation coefficient show that the difference
in	 pre-construction	 time	 performance	 was	 statistically
significant (see Chi Square Test No.21 in Appendix 10). We
therefore, can reject null hypothesis 5.1.1 and conclude that
management projects are remarkably quicker during the pre-
construction stage than traditional projects.
TABLE 4.8 - PROCUREMENT AND MEAN PRE-CONSTRUCTION TIME (WEEKS)
CONTRACT	 MANAGEMENT	 TRADITIONAL
VALUE	 CONTRACTS	 CONTRACTS
X	 SD.	 N	 X	 SD.	 N
LESS THAN £2.0M
	
11	 4.3	 5	 18	 8.0	 7
£2.0 - £5.0M
	
14	 6.9	 9	 55	 29.6	 5
OVER £5.0M
	
25	 18.8	 19	 66	 31.3	 8
TABLE 4.9 - PROCUREMENT METHOD AND PERCENTAGE OF PROJECTS SHORTER,
LONGER OR WITHIN AVERAGE PRE-CONSTRUCTION TIME,
MEASURED AS DESCRIBED IN CHAPTER 3 SECTION 3.6
PRE-CONSTRUCTION	 MANAGEMENT CONTRACTS TRADITIONAL CONTRACTS
TIME	 (% OF NUMBER OF PROJECTS)
LONG
	
9	 33
AVERAGE
	
12	 29
SHORT
	
79	 38
TOTALS
	
100	 100
SIGNIFICANT @ 0.02 LEVEL (CHI SQUARE TEST NO. 21 - APPENDIX 10)
(CORRELATION COEFFICIENT = -.405)
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The graph in Figure 4.1 show another interesting feature in that
within the management contracting sample, seven projects are of a
considerably higher cost than any of the comparable traditional
projects, yet these projects had still pre-construction time
shorter than half of traditional projects contained within the
range of $10 million (case study 4, 	 10,	 11, 20, 24, 28 and 35).
This could be because of the greater complexities of the design
and procedures involved in the traditional contracts, to get the
building designed according to a particular quality standard.
The nature of the project had a substantial bearing on the
systems used for each client. In the traditional contracts, it is
more likely for the design characteristics to be more important
than for management contracting projects (as noted by the ranking
criteria in Table 4.1).	 In this case the larger the traditional
project is,	 the more important for the client to have a wider
choice or designers,	 whether architects or engineers, and
sometimes need to resort to design competition. On the other
hand, a management contracting project has, presumably, a greater
com p lexity in the construction process and the contractor's
contribution to the design is greater to obtaining flexibility
and early start on site than obtaining a sophisticated design.
This	 finding regarding early start of 	 construction	 with
management contracting stresses the views of the clients that
were discussed in Chapter 2 and indeed with the findings of
previous surveys. The pre-construction time has been investigated
on a number of occasions, notably in the Sidwell paper (1983) and
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the Faster Building For Industry (1984). Sidwell studied the
nature of the building process and found that a management
contract	 saved nine months when compared with a
	 similar
traditional contract because of separation of the management
element and phased design.
In the Faster Building For Industry report, the overall process
time was examined,	 one in ten of the case studies projects work
started on site within 5 months of the decision to build and for
the separate stages the faster 10% of times were less than 2
months.
To ascertain whether pre-construction time can affect or could
had been influenced by other variables, the relationship between
both	 procurement	 methods and other	 key	 variables	 were
investigated and the significant ones are filtered in Table 4.10
Key variables are such as building t ype, client's experience and
project success. The investigation showed that pre-construction
time is highly correlated with similar variables to 	 both
systems, except
	 for	 the unit cost. This could be because
management contracting clients may find the risk of having an
expensive building is a sufficient trade-off to complete the
project earlier.	 On the other hand traditional clients are more
concerned to obtain a cheap building and have less opportunity to
reduce the pre-construction time.
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TABLE 4.10 - SIGNIFICANT CORRELATION BETWEEN PRE-CONSTRUCTION TIME
AND OTHER KEY VARIABLES
PROCUREMENT	 PRECONST BUILD	 TOTAL	 BUILD	 PROCE	 COST/
METHOD	 TYPE	 TIME	 TIME	 COST	 -DURE
	 SQM
MANAGEMENT	 b	 a	 a	 a	 b	 c
CONTRACTING	 -.421	 .786	 .853	 .640	 .443	 -.371
TRADITIONAL	 b	 a	 a	 a
CONTRACTING	 -.473	 .676	 .943	 .804	 .395	 .133
THE STATISTIC TABLE BY MURDOCH AND BARNES (1979) SHOWED:-
a - SIGNIFICANT AT P < .001 	 b - SIGNIFICANT AT P < .01
c - SIGNIFICANT AT P < .020	 d - SIGNIFICANT AT P < .05
2. CONSTRUCTION TIME 
Null hypothesis 5.1.2 	 There is no difference in construction
time	 between	 management	 and
traditional contracts.
Construction time was calculated as the number of weeks from
starting	 on site to practical completion of the project.
Unsurprisingly,	 Figure 4.2 show that construction time for both
management	 and traditional contracts are scattered because
construction Lime depends on other parameters, such as. building
type, size.	 complexity etc.	 However.	 Table 4.11 categorically
show a detailed breakdown for the mean construction time of three
contract values.
The association is tested in Table 4.12 and the results was found
just significant at a conventional level P=0.05 (See Chi-square
no.22 in Appendix 10). Therefore it can be concluded that this
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research	 produced a slight evidence that the construction
duration is shorter under a management contract than it is under
the traditional ones.
TABLE 4.11 - PROCUREMENT METHOD AND MEAN CONSTRUCTION TIME (WEEKS)
CONTRACT
	
MANAGEMENT
	
TRADITIONAL
VALUE
	
CONTRACTS
	
CONTRACTS
X	 SD.	 N	 X	 SD.
LESS THAN £2.0M
	
41	 12.5	 6	 44	 11	 14
£2.0M - £5.0M
	
52	 14.8	 10	 63	 29.6	 5
£5.0M - E20.0M
	
88	 20.0	 13	 101	 37.3	 9
NOTE: FIVE PROJECTS WERE EXTREMELY LARGE SO THEY HAD TO BE
ISOLATED FROM THE ANALYSIS
TABLE 4.12 - PROCUREMENT METHOD AND PERCENTAGE OF PROJECTS SHORTER.
LONGER.
	 OR	 WITHIN	 AVERAGE CONSTUCTION	 TIME.
MEASURED AS DESCRIBED IN CHAPTER 3 SECTION 3..2 (A)
PERFORMANCE
	
MANAGEMENT CONTRACTS
	 TRADITIONAL CONTRACTS
(% OF NUMBER OF PROJECTS)
JUST SIGNIFICANT P. 0.05 LEVEL (CHI SQUARE 22 IN APPENDIX 10)
To a certain extent, the above results support the views of the
clients and sub-contractors who participated in this research.
They claimed that a management contract does not always result in
shorter construction time. it depends on the type of construction
and the level of control the client wishes to exercise in a given
project.
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The reason for shorter construction time could be attributed to
the following:-
1. Under a management contract the building may get the benefit
of achieving a higher level of standarization due to the
involvement of the contractors at the design stage and can be
more effective for larger project.
2. Difference in construction time can be due to the nature of
the project I.e the cases are not all strictly comparable, some
of them being manufacturing and warehousing facilities while
others are office and commercial developments (See also Table 4.
correlating project characteristics and build time).
Under the variable construction lime, an interesting results was
also	 found significant when analysing the 170
	
management
contracts collected throughout the pilot study. Table 4.13 show
that under a management contract. a greater proportion of
projects representing refurbishment projects were built shorter
compared	 to	 new type of construction for 	 similar	 cost
distribution.
TABLE 4.13	 CONSTRUCTION TYPE AND CONSTRUCTION TIME UNDER A MC.
LONGER	 AVERAGE	 SHORTER
NEW CONSTRUCTION	 27	 56	 16
OTHER THAN NEW	 12	 35	 53
SIGNIFICANT AT 0.01 LEVEL (CHI-SQUARE TEST NO. 23)
128
The good performance of management contracting for refurbish jobs
was also supported by the management contractors interviewed in
that the system can be used for projects that cannot be readily
handled within the orbit of the measured work concept.
A refurbish jot), as described by the management contractors.
consist of a number of work packages need to be re-build or added
to an existing building and normally these packages are not
properly described. Consequently the work to be carried out by
the sub-contractors will not be properly described either.
	 If
one examines the characteristics of a management contract which
tackles the job by sub-contracting all the work and allow
flexibility to design during construction,
	 each element of the
refurbish work can be efficiently designed to the client's need
concurrent with construction. This benefit can be more utilized
when the refurbish job is large and complex because it consist of
a	 higher number of packages that need to be co-ordinated and
properly controlled.
In an interview with the client of case study no. 6. the
in erviewee stated that,	 'with the amount of changes our
organi7ation wide for the last 20m refurbish job it would have
been a disaster if we had used the traditional form of contract
instead of management contracting'.
In contrast.	 the client of case study no.2 (a national and
international banker). undertake mainly refurbishment work of
existing premises costing between £0.1 million and £1.2 million.
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The organization did not find management contracting as the best
method for the majority of their work mainly because their views
that management contracting is definitely not suitable for small
refurbishment jobs. In their case. the premises must be occupied
while construction is in progress.
	 Therefore, with little
packages the job would be too 'messy' ie. a great deal of
interaction between the sub-contractors.
3. OVERALL PROJECT TIME
Null hypothesis 5.1.3	 There is no difference in total	 time
between	 management and traditional
projects.
Total time is the number of weeks from start of design to
completion of the project (see Figure 4.3). The mean total time
are shown in Table 4.14 and Table 4.15 gives the percentage of
projects in the three performance levels. The results are similar
to pre-construction time,	 in that traditional projects took
longer total time than the management contracting ones. This may
suggest that the difference between the overall project time of
both systems is marked on the design time more than the build
time. When the Chi-Square test was applied the difference in
total time performance was found highly significant and the Null
hypothesis	 can be rejected concluding that management contracts
led to shorter overall project time than traditional ones (see
Chi Square no.24 in Appendix 10).
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TABLE 4.14 - PROCUREMENT METHOD AND MEAN TOTAL PROJECT TIME (WEEKS)
CONTRACT	 MANAGEMENT	 TRADITIONAL
VALUE	 CONTRACTS	 CONTRACTS
	
X	 SD.	 N	 X	 SD.	 N
	
73	 38.2	 6	 75	 23.5	 14
	
80	 9.6	 7	 157	 59.6	 5
	
107	 23.4	 13	 163	 54.0	 9
TABLE 4.15 - PROCUREMENT METHOD AND PERCENTAGE OF PROJECTS SHORTER,
LONGER OR WITHIN AVERAGE TOTAL TIME, MEASURED AS
DESCRIBED IN CHAPTER 3 SECTION 3.6
PERFORMANCE
----------
SHORT TIME
AVERAGE
MANAGEMENT CONTRACTS	 TRADTTIONAL CONTRACTS
(% OF NUMBER OF PROJECTS)
------------------------------
22	 10
63	 50
LONG TIME	 15
	
40
SIGNIFICANT @ 0.025 LEVEL (CHI SQUARE 24 IN APPENDIX 10)
The causes, apart from the size of the project anti complexities
of the procedures to be adopted, for long pre-construction time
can be attributed to the following:-
1. lhere are factors outside the influence of the team like
statutory anprovals, grants, and to some extent finance and land
purchase.
2. The client's expectations determine of how long pre-
construction will take and consequently the time he allows and
prepared to accept. If the actual period corresponds with that
planned, then that at least gives him certainty. On the other
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hand there are cases where uncertainty plays a major role for
long pre-construction time, for example as to whether planning
permission or government assistance will be obtained, whether
finance will be available and at what price. The greater these
uncertainties the more likelihood that the client may postpone
commencin g other activities which lead to longer pre-construction
time.
3. There will be long pre-construction time because of inadequate
performance by some members of the building team including the
client.	 for example. delay in finalizing the brief, in acquiring
the site or unacceptable sketch designs. The study by CIRIA
(1983) found that there were many instances of unduly Jong tender
adjudication periods or schemes being shelved after tendering or
re-tendering. These have caused a delay in starting on site.
However the above explanations are typical and does not mean
that when a client is in a hurry for a project he cannot obtain
his building quickly. He can do this, as the case in a management
contract. by undertaking many of the activities simultaneously. A
management contract utilises the technique of fast tracking. This
technique allow the design and construction to run concurrently
to facilitate an earlier start to construction. The technique of
fast tracking may however have a detrimental effect on the
finished product in terms of inadequate design and pre-planning.
Null hypothesis 4.1.10 will	 discuss this point	 in further
details.
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PROJECT PERFORMANCE - SPEED AND UNIT COST 
The results in null hypothesis 5.1.2 Into construction time take
into account only the cost of the project and did not consider
size in terms of gross floor area. Appendix 10 contain details or
the size of each project in square metres and the speed of
construction in square metre/week. A matrix of speed / unit cost
was constructed as shown in Table 4.16.
4. SPEED Of CONSTRUCTION 
Null hypothesis 5.1.4	 There is no difference in rate of work on
site
	 between	 management	 and
traditional projects, defined by gross
floor area constructed in SQM/WEEK.
TABLE 4.16 PROJECT PERFORMANCE - COST AND SPEED
SPEED (AREA/WEEK)
HIGH
	
MEDIUM	 LOW
LOW	 MC13.14,22,26,27	 MC24,31,32,35	 MC10
MC28.33.34.36	 TR 9.10.12.17.	 TR 1,11.20
TR 2.4,8.13,22.	 TR 18,19.21,23	 TR 29
TR 30
	
TR 25.26,28
COST
PER	 MEDIUM	 MC4.5.9	 MC1.7.8.11.15.	 MC21
SQUARE	 MC19,39 - T24	 T15
METER----------------------------------------------------------
HIGH	 MC37	 MO2,3,12,15.17	 MC6,20,29,
MC17.18.23,25.	 MC38,
MC30	 TR 3,5,14,
TR 6.7	 TR 16,27
-----------------------------------------------------------------
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KEY
COST
A - FOR LESS THAN £2M
LOW = LESS THAN £500 PER SQM
MED = £500 - 650 PER SQM
HIGH = MORE THAN £650 PER SQM
B - FOR £2M - £5M
LOW = LESS THAN £650 PER SQM
MED = £650 - 850 PER SQM
HIGH= MORE THAN £850 PER SQM
C - FOR OVER C5M
LOW = LESS THAN £750 PER SQM
MED = £750 - 1000 PER SQM
HIGH= MORE THAN £1000 PER SQM
SPEED
LOW = LESS THAN 50 SQM/WEEK
MED = 50 - 100 SQM/WEEK
HIGH= MORE THAN 110 SQM/WEEK
LOW = LESS THAN 60 SQM/WEEK
MED = 60 - 130 SQM/WEEK
HIGH= MORE THAN 130 SQM/WEEK
LOW = LESS THAN 100 SQM/WEEK
MED = 100 - 190 SQM/WEEK
HIGH= MORE THAN 190 SQM/WEEK
Results from Table 4.16 show higher proportion of management
contracts buildings (84%) were constructed faster or with medium
speed during construction compared with those of traditional
contracts (66%) (see the graph in Figure 4.4). The difference in
speed performance was statistically tested and the result was •
significant at 0.05 level only (see Chi Square Test NO. 25).
Those projects which were faster than the average were then
analysed
	
to identify any common factors leading to	 this
situation. The following could be observed :-
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A. Faster construction was achieved when the client: made a
substantial	 investment	 appointing a project	 manager	 /
controller acting on his behalf on site ( MC9,23, 	 24,39, T13,21
and26).
B. Fast construction techniques developed from the management
contractor's input were valuable in saving time. For example,
MC26 cost £30.0 million and took 50 weeks to build used a steel
frame superstructure technique. A sizeable overlaps between
design and construction were achieved and all 765 tons of steel
were erected in only eight weeks.
Other factors may also contribute to speedy projects. namely:
1. the knowledge and experience of the client together with his
ability to make decisions quickly (Nahapiet 1985):
2. under the traditional arrangement the architect is given
enough time to prepare a detailed brief which lead to faster
project, by contrast, under management contracting the architect
establish flexible arrangements permitting quick responses to
changes;
3. the good working relationships between the main parties to the
contract:
4. the	 simplification and standarisation of	 construction
features.
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6. COST OF CONSTRUCTION 
Null hypothesis 5.1.5	 There is no difference in unit cost
between	 management
	 and	 traditional
projects.	 defined	 by building cost
over sqm of gross floor area.
The spread of cost performance across the cases is relatively
wide, and a large proportion of the varience can be explained by .
major differences in the nature of the buildings and the level of
quality standard that has been specified by the client at the
outset of the project.
Table 4.17 gives the mean unit cost of the 69 case studies for
management and traditional contracts, segmented into three size
projects. The analysis reveal that the mean cost of traditional
contracts is lower than of management contracts. but this
difference seem to be marginally marked on small size projects
rather than medium and large ones. When analysing the data
further, it was apparent that 70% of the small traditional
contract cases were industrial buildings which . presumably,
would	 have	 less quality finishing than commercial 	 ones.
The association was statistically tested and it was found that
the difference in unit cost between management and traditional
contracts was significant at 0.05 when dischotomised at (LAM) VS
High unit cost (see Chi-Square Test No.26 in Appendix 10).
136
TABLE - 4.17 PROCUREMENT METHOD AND AVERAGE UNIT COST
CONTRACT	 MANAGEMENT	 TRADITIONAL
VALUE	 CONTRACTS	 CONTRACTS
X	 SD	 N	 X	 SD	 N
LESS THAN C2M
	
498	 381	 6	 380	 196 15
C2M - £.5M
	
616	 356	 10	 520	 220	 5
OVER C5M
	
784	 379	 14	 650	 286	 9
The	 scattered diagram in Figure 4.5 show the potentially
interesting feature.	 that in the management contracting sample.
large buildings have relatively cheaper cost/sqm than smaller
buildings. This could be because management contracting can
achieve economies of scale and benefits from the repetition
inherent in large buildings. However, 	 this observation is too
crude to allow conclusion to be drawn. but the possibility of
economies of scale in construction could be examined in any
subsequent study.
Of the reasons offered by the clients as to why management
contracting	 could	 be more expensive than	 a	 competitive
traditional tendering contract. the most plausible ones were:-
1.	 There	 is a tendency for greater involvement of 	 the
professional consultants.	 "The architect and the Q.S. get
involved more than they should in some work which is the
management contractor's job". This overlapping responsibility can
reflect in higher fees being paid and can be very noticable on
smaller projects.
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2. Most of the staff members have long been Involved with the
traditional system and their roles are frequently transposed when
management contracting is adopted.
3. In an interview with a banker client. (case study no.2) the
organization conducted an internal cost analysis which found.
that under a management contract the client pays more than the
traditional
	
system partly because of a large	 competitive
tendering situation at the outset of the project and partly
because of higher costs of preliminaries and paper work. Once
again this extra cost can be more influential on small jobs and
proportionally less on larger projects.
In addition to the above explanation .	 it must be stressed
however, that this could be very much attributed to the fact that
the management case studies had larger costs compared to the area
constructed , were more complex and had higher building rate than
traditional contracts (see analysis of sub hypothesis 3.1 and
management contracting case studies 3,6,12,20.21.29.30.37and 38
in Appendix 7).
Another study b y the DHSS has been conducted to compare the
performance of management and traditional contracts based on
three projects. The study team has concluded that:
"there is no type of expenditure which exists in the management
contracting arrangement which does not exist conventionally.
Those types of expenditure which are likely to be larger in
management contracting are outweighed by the reduction in cost
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and risk which can be achieved if the management contractor
performs well".
Although the two management contracts of the DHSS produced higher
final cost,	 the study team did not conclude that this is
attributable to the use of management contracts.
The DHSS study has enabled the factors to be isolated which are
likely to increase or decrease costs and enable specific answers
to be worked out when applying a future project.	 The cost
outcome on any particular project depend upon the particular
Incidences of these factors and upon the particular client's view
of the risk/cost trade-off. The factors isolated include:-
1. A likelihood that there will be more man-hours applied to site
management using a management contract than a conventional. In
practice there is no intrinsic reason why this should occur with
respect to work that is normally subcontracted by conventional
main contractors.
2. The studied projects gave no evidence of	 significant
duilication of management as a direct result of the use of a
management contract. Significantly more management time expended
by both management contractor and sub-contractors than was usual,
but was mainly attributable to the efforts made to recover
construction programme delay. IL is the study team's view that
the additional management effort which may be expended because of
the use of a management contract is unlikely to be harmful to the
client's interest.
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TIME AND COST OVERRUNS 
6. TIME OVERRUN
Null hypothesis 5.1.6	 There is no difference in the level of
percentage	 time
	 overrun
	 between
management and traditional contracts.
defined by the ratio between the actual
building time and that estimated at the
outset of the project.
7. COST OVERRUN
Null hypothesis 5.1.7	 There is no difference in the level of
percentage	 cost overrun	 between
management	 and traditional contracts.
defined by the ratio between the actual
final cost and that budgeted at the
outset of the project.
Tle distribution of the data for percentage
	 time and cost
overrun can be seen from the graph in Figures 4.6 and 4.7 which
indicates more likelihood for traditional contracts to overrun on
time and on cost than management contracts (see also Tables 4.19
and 4.20). Table 4.18 show that projects procured based on
traditional contract registered an average time overrun of a mere
8% compared to an average of 5% using management contracting.
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However, the association for time overrun was tested and it was
found that the difference was significant at a conventional level
P-0.05 (see Chi-Square Test No.27). 	 Categories for Higher
overruns and within time or cost are as described in cha pter 3
section 3.6.
Similarly, management contracts outperformed the traditional
method in respect of cost overrun and the difference was highly
significant ( Chi Square Test No. 28). The former averaged a cost
overrun of only 3% compared to 7% recorded by traditional method.
Therefore, it could be concluded that management contracts aro
more reliable on time and on cost than traditional contracts.
TABLE 4.18 - TIME AND COST OVERRUNS
MANAGEMENT	 TRADITIONAL
CONTRACTS	 CONTRACTS
TIME OVERRUN	 5%	 8%
COST OVERRUN	 3%	 7%
TABLE 4.19 - PROCUREMENT METHOD AND TIME OVERRUN
TIME
MANAGEMENT	 TRADITIONAL
OVERRUN	 CONTRACTS	 CONTRACTS
--------
HIGH	 13	 38
WITHIN	 77	 55
-------------
UNDERRUN	 10	 7
-	
--------.
SIGNIFICANT @ 0.05 LEVEL (CUT -SQUARE TEST NO. 27)
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TABLE - 4.20 PROCUREMENT METHOD AND COST OVERRUN
COST
OVERRUN	 MANAGEMENT	 TRADITIONAL
CONTRACTS	 CONTRACTS
HIGH
	
10	 47
WITHIN
	
77	 43
UNDERRUN 13	 10
SIGNIFICANT @ 0.001 LEVEL (CHI-SQUARE TEST NO.28 IN APPENDIX 10)
The above results seem to reinforce the view that phasing the
construction work into packages is a valid approach and provide
flexible and useful indication of successful project performance.
However, it can be argued on the other hand whether the estimated
time and cost were the right ones at the outset of the project.
Under this argument, Sidwell (1984) contends that "clients are
often puzzled by the various terms used within the industry,
there are cost plans.	 tenders,	 final accounts and fees.
Essentiall y the client is interested in the early prediction of
the total amount he will have to pay and the variance between
this figure and the final sum....	 .	 For example one reason for
the success of package deals is that they are more positive about
the final cost to the client.... 	 . There is no guarantee that it
the predicted cost) was the right one."
Nevertheless, there are a number of reasons for the overruns on
time and on cost, namely:-
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1. The client may alter his mind and introduce variations. These,
if not substantial. will undoubtably affect performance. One
problem Is that it is very difficult for the client to find out
in advance what the effect of a variation will be. Some
experienced clients make substantial allowances in their budgets
for cost overruns. Others apply a system where changes can be
manipulated without exceeding the budget.
2. There is little incentive under the traditional system for the
contractor to deal with the causes of Lime and cost overruns or
to compensate for their effects by, for example, better liaison
with the architect's office on provision of drawings and catching
up on lost time. At the present time, from the moment a contract
is signed the contractor keeps careful record of the evidence on
which he is to base his claim for increased cost.
A study on construction times for industrial building by the BRE
(1984) comprises a very valuable piece of research. An important
conclusion is that:-
"It is not the form of contract which primarily determines
whether targets are met but the attitude of the parties to which
the form of contract may contribute. The standard form of
contract offers penalties for delays but not incentives for
speed. Industry and customers should look for ways of sharing the
benefits from improved performance".
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3. The better performance of management contracting over the
traditional method could be attributed to the following features
in the management contracting itself, such as:-
a. A management contract provide a higher integration of the
various disciplines in the construction industry. By breaking
down the 'us and them' syndrome (Turner 1986). the professionals
and the management contractors are able to pool together their
once fragmented expertise for the overall benefit of the project.
Thus for once the participants in the construction industry can
work together as a team rather than being excessively concern
with their own individual roles, vice a versa other participants
(EDC 1978).
Undoubtedly,	 greater	 integration will give rise to better
communication among the team members which leads to greater
co-ordination and managerial control of the construction process.
b. under a management contract there is one professional body
that is responsible for managing the building process and he is
fully and solely work for the client's interest.	 His commercial
lwareness of this will compel 	 him to ensure that	 every
management effort is directed towards achieving the performance
criteria as laid out in the contract. 	 especially with regards to
time and cost overrun.
3. Finally, there may be something that is within the field of the
contractor to organize better or anticipate, such factors were
mentioned by Hillebrandt (1984) like had industrial relations and
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plain bad management. It may be bad luck, for example, the
weather, or a strike in some other industry and the like.
SUBJECTIVE ASSESSMENT TO PROJECT PERFORMANCE 
At the end of each case study questionnaire the respondents were
asked to express the level of client satisfaction concerning
time. cost and quality on a three point scale. The respondents
assessed the time performance on three matters regarding pre-
construction time, speed and time overrun. Cost performance cover
the unit cost, cost control and overruns. The quality scale
includes the function of building, quality of the 	 construction
operations and the finishes.
8. CLIENT SATISFACTION ON TIME
Null hypothesis 5.1.8 There is no difference in the level of
satisfaction	 with	 time	 between
management and traditional clients
Table 4.21 gives the client satisfaction to overall time in three
levels for management and traditional contracts samples. The chi
square test. based on the number of clients that are highly
satisfied against moderately and dissatisfied clients, show that
management clients are greater in the highly satisfaction cell at
a significant level P=.025. Further analysis of the data suggests
that the differences amounted to commercial buildings more than
Industrial ones.
	 This is so.
	 perhaps, because industrial
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buildings in the sample were relatively smaller and less complex.
In this case	 the project is a straightforward one and the
traditional method can control project time within a stipulated
overall time and fast enough for the client to be satisfied.
TABLE 4.21 - PROCUREMENT METHOD AND CLIENT SATISFACTION ON TIME
LEVEL OF
SATISFACTION	 MANAGEMENT	 TRADITIONAL
CLIENTS	 CLIENTS
HIGH
	
79	 52
MODERATE
	
13	 28
LOW
	
8	 20
TOTAL
	
100	 100
SIGNIFICANT @ 0.025 LEVEL (CHI-SQUARE TEST NO.29 IN APPENDIX 10)
9. CLIENT SATISFACTION ON COST
Null hypothesis	 5.1.9 There is no difference in the level of
satisfaction	 with
	 cost	 between
management and traditional clients.
Table 4.22 indicated no difference in the level of satisfaction
with regards to cost between management and traditional clients.
Given the facts from null hypothesis 5.1.5 and 5.1.7. that the
probability for a management contract to exceed the budget is
less than the traditional method but can cost the client more.
this can emphasis the suggestion at the beginning of this chapter
which account for a great concern placed by the management
clients on the importance of cost reliability rather than
cheapest cost to project success.
146
MODERATE
TOTAL
HIGH
LOW
55
26
19
100 100
53
28
18
TABLE 4.22 - PROCUREMENT METHOD AND CLIENT SATISFACTION TO COST
LEVEL OF	 c.,.	 %
SATISFACTION	 MANAGEMENT	 TRADITIONAL
CLIENTS	 CLIENTS
NOT SIGNIFICANT (CHI-SQUARE TEST NO.30 APPENDIX 10)
10. CLIENT SATISFACTION TO QUALITY
Null hypothesis 5.1.10	 There is no difference in the level of
satisfaction	 with
	
quality
	
between
management and	 traditional clients.
The qualit y of building is very difficult to com p are.	 firstly
because it is difficult to define precisely what is meant by
quality and secondly because their is no successful objective
measure which can compare both systems. Therefore in this
research quality was measured subjectively as the function of
b ilding and quality of the finishes. From Table 4.23 their seems
to be no difference in the level of satisfaction with quality
between the management and traditional contracting clients.
However, those clients who were interviewed feel that there are
some snags in the management system which affect the quality of
building.
	
None of the clients felt that management contracting
produce a better building design but it can be similar to the
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traditional method. The clients added that they did not choose a
management contract for that reason in the first place and that
Is why no difference appeared in quality satisfaction in Table
4.33. This evidence refutes the CIRIA (1983) conclusion that
clients who use management contracting frequently want the
management contractor to be responsible for managing the design.
The clients have noted the following as criticisms for design
and quality of management contracting:
1. A property developer client said that management contracting
does not provide a better design because of conflict between the
management contractor and the architect. Such conflict may come
from the commercial orientation of management contractors being
countered by the professional attitudes held by other client
advisors.
2. There is the problem of who has to decide quality standards
(unlike the traditional method where the architect is responsible).
3. A banking client commented that with management contracting
'there can be an element of jealousy by the professional
consultants by the fact that the management contractor is taking
their roles and authority as a team leader. The issue of
dominance within the project team is often the most vexatious and
Is the subject of ongoing research (see implication for other
researchers in chapter 5).
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LEVEL oy ,.
SATISFACTION	 MANAGEMENT	 TRADITIONAL
CLIENTS	 CLIENTS
HIGH	 65	 72
MODERATE 24	 20
LOW
	
11	 8
TOTAL
	
100	 100
TABLE 4.23 - PROCUREMENT METHOD AND CLIENT SATISFACTION TO QUALITY
NOT SIGNIFICANT (CHI-SQUARE TEST NO.31 IN APPENDIX 10)
SUB-HYPOTHESIS	 4.2	 VARIABLES OF PERFORMANCE MEASURES 	 ARE
INTERRELATED WITH ONE ANOTHER.
The correlation coefficient between the 10 performance measures
are shown in Table 4.24 . they are not expressed in detail but
all take the null form.
Results of linking the performance measures together show the
following:-
1. The time factors are significantly related with one another.
projects that take a long Lime to build tend to have longer pre-
construction time, longer total time and produce higher rate of
work on site (SQM/WEEK) (also see relation between variables
1,2.3 & 4 In Table 4.24).
2. The correlation also show that overrun on time Is associated
with overrun on cost, but this association was found significant
only with the traditionally organized projects
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3. Finally	 Table 4.24 indicates that the level of client
satisfaction increases as the certainty of the project with
res pect on time and cost increases. All other variables are not
significantly related.
TABLE 4.24 - CORRELATION COEFFICIENT BETWEEN PERFORMANCE MEASURES
PRECONST BUILD TOTAL SPEED UNIT TIME COST TIME COST
TIME	 TIME	 TIME	 A / W COST OVER OVER SATS SATS
1	 2	 3	 4	 5	 6	 7	 8	 9
BUILD	 .507
TIME
	
a	 a
TOTAL	 .879	 .853
TIME
SPEED	 .326	 .365	 .399
A ' W
UNIT	 .043	 .178	 .066	 .214
COST
TIME	 .264	 .150	 .219	 .016	 .211
OVER
COST	 .183	 .106	 .160	 .018	 .092	 .340
OVER
a
TIME	 .161	 .112	 .183	 .104	 .004	 .659	 .410
SATISF
a
COST	 .202	 .180	 .246	 .068	 .253	 .179
	 .677	 .410
SATISF
QUALTY	 .058	 .012	 .069	 .009	 .003
	 .170
	 .134	 .117	 .28
SATISF
a - SIGNIFICANT AT P < .001	 b - SIGNIFICANT AT P < .01
c - SIGNIFICANT AT P < .025
	 d - SIGNIFICANT AT P < .05
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SUMMARY
Figure 4.8 gives the most significant relationships annoted on
the research model, which shows that project performance is
influenced by a number of variables. Contract procedure and
procurement method can be an important variables in affecting
project	 performance
	 but not by themselves are the
	 only
determinate.
The independent variables of project and designer characteristics
also seem to have a greate weighting in determining project
performance.	 particularly
	 on the time factor. For instance.
objective measures of time (C15,
	 C16, C17, C18) are dependent on
building type and the size of the project. Commercial building
and project with high building cost and G.F.A.
	 take a long time
to design and build, whilst industrial projects were relatively
less complex which were controlled within a stipulated overall
time, and fast enough to satisfy the client.
However, procurement method as an intervening variable can be a
factor assisting in optimizing project performance. For instance,
total timing of the building process,
	 for commercial building,
were reduced by appointing a management contractor. The reduction
in time was not so much accounted during construction rather it
was due an early start on site by overlapping the design and
construction.
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Moreover, it was also stated that the project can be successful
and the client can be satisfied even if the project is highly
complex, provided the appropriate procurement method was selected
to the project and according to the client requirements. In this
research	 management	 and traditional contracts were
	
good
examples. The management contracting system was employed on
higher cost building projects with higher complexity and building
rate and yet a significant number of those projects were found to
be completed on time, within the estimated budget and the client
was satisfied. Similarly, when the traditional contracts were
selected for projects with low or moderate level of complexity
and according to the client prioraties, these projects were
successful and the client was also satisfied. In general, the
results presented in this research do support the central
hypothesis.
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CHAPTER 5 - CONCLUSIONS AND IMPLICATIONS
INTRODUCTION
The opening chapter of this thesis discussed problems facing the
construction industry , IL looked at the weaknesses and strength
of the traditional approach and management contracting. The aim
of the research has been to identify variables that lead to
selecting a management or traditional contract and which would
influence project performance.
The author looked at various models of previous researchers and
postulated the relationship between the identified variables in a
model similar to the one presented by Sidwell	 (1982). The
variables were discussed under six main headings:-
1. Client characteristics and requirements.
2. Designer characteristics.
3. Project characteristics.
4. Contract procedure.
5. Procurement method.
6 Project performance.
Two central hypothesis were drawn:
1. " Management contracting can satisfy clients who need their
projects quickly and for projects that are large and/or
highly complex."
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This led to a second hypothesis,
2. " Project performance is a function of the characteristics of
the client_	 the project,
	 the designers,	 the contract
procedure employed and the procurement method adopted for
the project.
The research model was applied over 69 case studies to examine
the evidence of the main hypothesis and two sets of measures have
been used: objective, absolute measures; and subjective measures
of client satisfaction.
The following are the main conclusions drawn from this research:
5.1 TEST FOR MAIN HYPOTHESIS ONE
Results of sub-hypothesis 5.1 in Chapter 4 and the clients'
perception toward management contracting strongly support the
first proposition of hypothesis one, ie. a management contract
can satisfy clients that need their projects quickly.
79% of the management contracting projects had a short pre-
construction time (PCT) as defined by the number of weeks from
detail design to start on site. The corresponding figure for
traditional contracting was 38%. Short. average and long times
were measured depending on cost of building as described in
Chapter 3.
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Moreover, Table 5.1 show an extract from Ap pendix 12 for the
scoring	 matrix	 of project performance.
	
This matrix
	 was
constructed from data of 69 management and traditional contracts
as a guide to clients who wishes to know how both systems were
performed for different categories or clients and projects. The
scoring method is as described in Chapter 3,
	
section 3.10.5. In
summary,	 the method is based on giving a scoring level for each
category of client or project against each of the ten performance
measures. Those performed high were scored 3, Those showed a
figure which lie between +/- 5% from the mean were scored 2 and
low performance were given a score of 1 (see section 3.10.5 in
Chapter 3 for more details).
Table	 5.1 reinforce the better performance of	 management
contracting on the time factor, indicating that management
contracting projects had highest aggregate scores for timing the
overall	 building process and the client satisfaction with it
(32%). The corresponding figure for traditional contracts is 22%.
These results provide ample confirmation for the earlier case
studies discussed in Chapter 2 that buildings let by a management
contract are constructed more quickly than buildings let by the
traditional approach.
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TABLE 5.1 - MANAGEMENT CONTRACTING AND PERFORMANCE MEASURES IN
SCORES
PERFORMANCE	 MAXIMUM	 ACTUAL	 PERCENTAGE
	 PERCENTAGE
MEASURES	 POSSIBL	 SCORES	 ACTUAL	 AGGREGATE
SCORES	 SCORES	 SCORES
1. PCT + BT -IT	 126	 116	 92	 16
2. SPEED(A/W)	 42	 37	 88	 15
3. UNIT COST(C/SQM)	 42	 26	 62	 11
4. % + TIME & COST	 84	 70	 83	 14
5. SATTSF. ON TIME	 42	 39	 93	 16
6. SATISF. ON COST	 42	 39	 93	 16
7. SATISF. ON QULTY	 42	 31	 74	 12
TOTALS	 358	 585	 100
TABLE 5.1 (CONTINUE) - TRADITIONAL CONTRACTING AND PERFORMANCE
MEASURES IN SCORES
1. PCT - BT + TT	 126	 69	 55	 9
2. SPEED (A/W)	 42	 35	 83	 15
3. UNIT COST(C/SQM)	 42	 41	 97	 17
4. % - TIME & COST	 84	 58	 70	 12
5. SATISF. ON TIME	 42	 31	 74	 13
6. SATISF. ON COST	 42	 40	 95	 17
7. SATISF. ON QULTY	 42	 41	 97	 17
TOTALS	 315	 571	 100
COMPUTATION OF CHI-SQUARE TEST FOR OVERALL PERFORMANCE MEASURES
ACTUAL SCORES
	
TIME	 SPEED C/SQM OVERUN S TIME S COST S QULTY
MANG. CONT.	 116	 37	 26	 70	 39	 39	 31
TRAD. CONT.	 69	 35	 41	 58	 31	 40	 41
2
X = 16.39	 D.F. = 6	 SIGNIFICANT AT P < 0.02
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The second proposition of main hypothesis one can be examined by
linking sub-hypothesis 4.1 and 4.2 in Chapter 4
	 (the results).
Analysis of sub-hypothesis 4.1 showed that management contracting
tend to be employed on higher cost buildings, projects with
higher complexity and building rate, and yet sub-hypothesis 4.2
indicated that the client satisfaction was not significantly
associated with increasing project complexity. This means that
the project can be successful and the client can be satisfied
even if the project is highly complex. provided the appropriate
procurement method was selected to the project and according to
the client requirements (in this research a management contract).
Therefore the second proposition of hypothesis 1 can be valid in
that management contracting can be successful for highly complex
projects but its superiority relevance to large simple project is
still open to question. Although Appendix 12 show that large
projects scored high under a management contract, a number of
traditional contracts were also observed as produced
	
good
performance.	 In particular, case studies no. TR3 (costed £41.0M)
and no. TR27 (costed £14. 2M) both were constructed under the
traditionally organized team. These projects were assessed as
large but simple and although produced a slight overruns, other
performance measures were successful and the clients
	
were
satisfied.
5.2 TEST FOR MAIN HYPOTHESIS TWO 
Main hypothesis two is tested under the following two factors:-
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1. the factors that affect the selection of a management and
traditional contract;
2. the factors that affect project performance.
5.2.1	 FACTORS THAT AFFECT SELECTION OF A MANAGEMENT AND
TRADITIONAL CONTRACTING
Two factors in particular were identified as affecting the choice
and application of management and traditional contracting. These
are:-
A. Null hypothesis 4.1.4 in Chapter 4 examined the client
criteria for project performance measured in terms of time, cost
and quality. It was found that the selection of both systems are
associated by the different requirement of clients to project
Performance. The management contracting clients are concerned to
minimize time, facilitate variations (ie. flexibility to change
their	 requirements during construction) and provide
	 extra
management (le. more control for large and complex projects). In
contrast. traditional clients are more concerned to achieve the
cheapest cost and maximize quality. Tighter budget induce a more
conservative procedure and one which is sufficiently flexible to
control their budget and maintain high standard of quality of the
building.
The complexity of the client's organizational structure was seen
to influence the selection of the procurement method 	 and
subsequently project performance. As noted in Chapter 3. data
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could	 not be Collected in the main study but interviews
throughout	 this	 research	 correspond	 closely	 with	 this
proposition.	 It was stated in Chapter 2 that 	 the difference
between clients' criteria and their organizational structures has
influenced	 their	 views and attitudes	 towards	 management
contracting.	 If the organizations own procedures are not matched
to project requirements, the client may lose the advaitages of
MC. The client could delay progress if his approvals are not
matched to the speed of the management contractor's work.
B. The major factors In the different project characteristics of
the two samples, is the greater degree of complexity and higher
final building costs
	 associated with management contractinIT.
projects.	 Results of analysing the sample indicates
	 Liza
management contracting is used on large buildings as defined by
building cost greater that £5 million, and for complex projects
requiring a building rate greater than £50,000 of work a week.
These factors create the need for specialized sub-contractors,
specialized materials, 	 tools etc. as cited by the introduction
of new technology within the building industry.
5.2. FACTORS AFFECTING PROJECT PERFORMANCE
The main conclusion to be drawn from this research with regards
to project performance is that management contracting perform
better in some respects than traditional contracting, but there
are other factors affecting project performance which are highly
significant.
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Within the scope of this research Table 5.2 shows the significant
relationship	 between
	 performance
	 measures	 and	 other
characteristics of the building process, which is derived from
the correlation coefficient matrix in Appendix 11. From Table 5.2
the following conclusions can be drawn:
• The duration of pre-construction and construction is dependent
on building type and the size of the project. Commercial
buildings and projects with high building cost and gross floor
area Lake longer time to design and build than industrial and
small size projects. However, the timing of the building process
can be reduced by appointing a management contractor. The
reduction in time is not so much accounted during construction
rather it is due an early start on site by over
	 the design
and construction.
2. The spread of cost performance across the cases was relatively
wide. Although the mean unit cost of traditional contracts were
lower than management contracting , a large proportion of the
varience had been explained by major differences in the nature of
the buildings and the level of quality standard that could be
specified by the client at the outset of the project.
3. The major factors which affect time and cost overruns are the
procurement method adopted and the designers experience, measured
by the number of similar type of work constructed in the past.
Highly experienced designers and a MC can provide buildings with
higher certainty to time and cost than traditional contracts.
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TABLE 5.2 - SIGNIFICANT CORRELATION COEFFICIENT BETWEEN
PERFORMANCE MEASURES AND OTHER CHARACTERISTICS.
FACTORS SIGNIFICANT AT P LESS THAN
PERFORMANCE 	
MEASURES	 .001 LEVEL C.C.	 .025 LEVEL C.C.	 .050 LEVEL C.C.
	 --- 	
1. PCT TIME	 G.F.A.	 .621	 PROCEDURE -.369	 BLD. TYPE -.252
BLD COST	 .431	 DS. EXP.	 -.306
P. METHOD -.405
2. BLD TIME	 BLD COST	 .825	 COMPLEXITY .305	 P. METHOD -.293
G.F.A	 .679	 CLNT TYPE -.243
BLD RATE	 .505
BID TYPE	 -.434
3. TOTL TIME G.F.A	 .744	 BID RATE	 .381	 P. METHOD -.297
BLD COST	 .699	 PROCEDURE -.258
BLD TYPE	 -.408	 DS. EXP.	 -.241
4. SPEED(A/W) G.F.A	 .848
	
P. METHOD -.244
BLD RATE	 .728
BLD COST	 .631
DS SOURCE -.575
5. UNIT COST COMPLEXITY .438	 BLD. RATE	 .380	 PROCEDURE -.246
	
P. METHOD - .409	 BLD. COST	 .287
	
BUILD TYPE -.402	 CLT. TYPE -.275
6. % + TIME
7. % + COST
DS. EXP. -.353
P. METHOD -.311
DS. SOURCE -.288
DS. EXP.	 -.348	 DS SOURCE -.249
P. METHOD -.318
PROCEDURE -.298
8. TIME SATS DS. SOURCE .455	 DS. EXP.	 .334	 P. METHOD	 .243
CIT. EXP.	 .308
PROCEDURE -.294
9. COST SATS
	
PROCEDURE -.334	 DS. EXP.	 .273
CLT.EXP.	 .260
10. QLTY SATS
	
DS. EXP.	 .357
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Projects procured based on traditional contracts registered an
average time overrun of 8% compared to an average of 4% using
management contracting.
The average cost overrun for management contracts was 3% compared
to 7% recorded by the traditional method.
It was reported in Chapter 4 that the higher integration and
management control inherent within the system of management
contracting had contributed to greater certainty. But it was also
stated that since management contracting has a high market
orientation it could be argued whether the estimated time and
cost were the right ones at the outset of the project.
4. There was no clear evidence to indicate that the level of
client: satisfaction on quality is associated with the other
variables studied. except with the designer experience (see Table
5.1). Nevertheless, under a MC the clients criticized the system
for not producing a higher standard of quality in the building
for reasons attributed to the conflict between the management
contractor and the architect, and to the problem of who has to
decide quality standards (see also the higher scoring of quality
under the traditional contract in Table 5.1).
To summarize the conclusion,
	
procurement method is not the only
variable affecting project performance.
	
The designers, the
characteristics of the project and the contract procedures
employed, all had their relative effect on certain performance
measures	 and In certain cases more significant than 	 the
procurement method adopted.
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5.3 OTHER RESEARCH
Sidwell (1982) concluded that managerial control (classed as
project procedure) was a key element in achieving project
success, being significantly related to all measures of success.
Ireland (1983) found similar results for managerial action.
This research agrees with the above conclusions in that higher
management control, as a factor considered to be inherent within
the system of management contracting, can provide higher level of
management, thus	 reduces the risk of overruns and deliver
projects in a shorter time.
The conclusion of this research findings could also be hinged on
the contingency theory, but it would be surprising if it did not :'-
That is : there is no one method of the two that supersedes the
other in all performance measures of time , cost and quality;
each method has it's strength and weaknesses contingent on the
the	 client's	 organization	 and	 requirements	 and	 the
characteristics of his project.
Finally, although this research showed that there had been
overruns on time and cost for some projects, the magnitude seem
to have been reduced since the publication of the reports of
Wilson (1974) and Wood (1975). This was also observed in a
research by Rowlinson (1987) into package deal within the field
of industrial buildings.
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5.4 IMPLICATIONS
This research study has direct and important im plications in
relation to clients, those in the industry and those considering
possible directions for further research.
5.4.1 IMPLICATION FOR CLIENTS
A) It is important that clients develop their precise
requirements and priorities as early as possible and for the
professionals to achieve a clear understanding of the client's
project goals. Performance criteria specified by clients have a
vital implications for the selection of procurement method. Most
of the participating interviewees highlighted its greatest
significance to project delivery (see also null hypothesis 4.1.4
as a guide).
B) A scoring matrix of performance was constructed as shown in
Appendix 12 in an attempt to give the client some indication of
how both systems scored for various types of clients and
projects. Scoring method is as described in Chapter 3 (section
3.10.5). Table 5.3 gives extracts from Appendix 12.
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TABLE 5.3 - TOTAL PERFORMANCE SCORES UNDER A MANAGEMENT CONTRACT
CLIENT & PROJECT	 MAXIMUM
	 ACTUAL	 PERCENT	 PERCENT
TYPE	 SCORES	 SCORES
	 ACTUAL	 AGGREGATE
NORMAL SIZE PROJECTS
	 60	 49	 81	 12
IE. < , i'm & <7000 SQM
LARGE SIZE PROJECTS
	 60	 53	 88	 13
IE. >E5M & >7000 SQM
NORMAL COMPLEXITY &
	 60	 47	 78	 11
< £50,000 BUILD RATE
HIGH COMPLEXITY &	 60	 47	 78	 11
> £50,000 BUILD RATE
SPECULATIVE	 30	 17	 57	 8
BUILDINGS < £5M
SPECULATIVE	 30	 22	 73	 10
BUILDINGS > £5M
BESPOKE CLIENTS
	 60	 51	 85	 12
< £5M & > £5M
INDUSTRIAL PROJECTS
	 60	 53	 88	 13
< £5M & > £5M
COMMERCIAL PROJECTS
	 60	 46	 77	 11
< £5M & > £.5M
TOTALS
	
697	 100
TABLE	 5.3 (CONTINUE)- UNDER THE TRADITIONAL APPROACH
NORMAL SIZE PROJECTS
	 60	 46	 77	 12
LARGE SIZE PROJECTS
	 60	 38	 63	 10
NORMAL COMPLEXITY
	
60	 44	 73	 11
HIGH COMPLEXITY
	
60	 34	 57	 9
SPECULATIVE < £5M
	
30	 24	 80	 14
SPECULATIVE > £5M
	
30	 21	 70	 11
BESPOKE CLIENTS
	
60	 41	 65	 10
INDUSTRIAL PROJECTS
	 60	 42	 70	 11
COMMERCIAL PROJECTS
	 60	 42	 70	 11
TOTALS
	 632	 100
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The following could be a possible interpretation of Table 5.3
MANAGEMENT CONTRACTING 
1. Best performance can be achieved under a management contract
for a bespoke clients building an industrial projects with a cost
greater than E5m and an area more than 7000 sqm.
2. High performance can also be achieved for speculative
developer building commercial projects which are complex and
costing more than E5m. A management contract should similar
performance for Normal size projects with normal complexity .
3. Poorer	 performance was noted by speculative developers on
building projects less than E5m.
TRADITIONAL CONTRACTING
1. The traditional approach can provide best performance for
speculative developers on building projects of normal size with a
low level of complexity.
2. Clients who are building industrial or commercial projects
costing less than E5m of normally complexity also showed good
performance within the traditional contracting sample.
3. Poor performance under the traditional contracting was evident
for bespoke clients who were building large projects with a high
level of complexity.
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B) Another Important task that the client should examine before
selecting a procurement method is his experience and ability in
managing his project. It seems that the selection of a management
contractor can be ideal for inexperienced clients which do not
have the appropriate level of in-house expertise to manage a
project. Having studied the characteristics of a management
contract, the client can have the advice of a person experienced
in the industry acting as his agent.
C) The one feature which stand out in the successful management
contract is the considerable commitment by clients in their
projects. This does not mean involvement in the minute of
projects, but the ability to structure their organization in
order to make decisions quickly when unforeseen problems arise.
5.4.2 IMPLICATION FOR THE INDUSTRY
A)	 From	 the evidence available,	 we must conclude
	 that
(unsurprisingly),	 neither of the systems;	 management
	 nor
traditional contracting is the solution to all of the problems
facing the construction industry. To achieve project success the
parties need to match the various organizational forms to the
type of clients, his criteria and priorities in respect to time,
cost and quality. Similarly the characteristics of the project
and,	 to	 a certain extent,	 the characteristics
	 of	 the
professionals need to be matched.
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B) Even though attitudes of the clients discussed in chapter two
are influenced by the experiences of individual clients It seems
that there is room for improvement in the management contracting
system. One such shift would be for the industry and in
particular the management contractors to adopt a professional-as
opposed to commercial-role. Yet this change may be shaped by
clients who can do much to fashion events by matching their own
procedures to the requirements of the procurement method they
have chosen. Project success is often elusive but the appropriate
mix of client control and procurement method can make it less so.
C) Whatever form of procurement method is selected, there need to
be an increase in employing an Independent advice services in UK
to providing project planning and progress function services. -
These services can give the client a tremendous control over
planning and programming of a given job and, moreover, total
control to the contractor. With these services, inexperienced
clients will obtain similar inputs to these who are experienced
with In-house technical and managerial facilities.
5.4.3 IMPLICATIONS FOR OTHER RESEARCHERS
A) Now the JCT has published a model document for a management
contract,	 the author suggest that there is likely to be
particular value in further exploration of the following :-
I) looking to the area of defining the responsibility of the
parties involved in the contract in legal sense eg. what changes
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or effect is the changing role of the architect have on the
contract.
Ii) looking to the problem of quality control. Who is responsible
for the quality supervision and control. If it is the architect
then where does the management contractor stand and vice versa.
ill) looking to the area of tendering document i.e., what
Informations are needed for the sub-contract jobs and where does
the sub-contractor stand in the contractual document and Lenders.
Appendix 3 enclose the standard form of management contract that
was published by the JCT in Dec. 1987. This can be used as a
guide in investigating the above areas.
B) The model used in this research was found very useful to point_
those variables which had to be measured and controlled in data
collection and analysis. The research, however,
	 is immediately
applicable to the field of industrial and commercial buildings
and, particularly, new construction. Thus, the author suggests
that the model can also be used to compare other forms of
procurement methods or procedures on other types of buildings.
The methodology used in this research was a cross-sectional one
and has provided a sound basis for comparing the performance of
management contracts and the traditional methods of building
procurement. However, other useful information on the difference
between
	 procurement	 methods could be collected
	 using
	 a
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longitudinal study. For example, to choose one contracting
organization, constructing two identical type of building, one
for each procurement, and following their projects through to
completion. By this approach, the study of the environment and
the relationships can be fully understood. The quality of the
relationship between team members is increasingly recognised as a
particularly critical factor of building team performance and is,
as far as it is known, relatively little researched.
To be effective, such a methodology will require extensive
collaboration between all those involved in commissioning and
procuring the buildings. However, it is only through analysis to
ongoing projects, from their very earliest stages through to
completion, that it will be possible to develop a better
understanding of the influences on the building process and, in
particular, project performance.
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APPENDIX ONE
ROLE OF THE MANAGEMENT CONTRACTOR
SOURCE : WOOLF PROJECT MANAGEMENT
1.	 INTRODUCTION 
Having developed Management Contracting in the
United Kingdom over the last fourteen years, our
Managing Director is committed to this form of
contracting and will personally ensure the success
of every project undertaken by us. Management
Contracting as applied to major construction
projects, was introduced in 1968 with the Horizon
Project at Nottingham for the John Player Company.
Our Managing Director,David Woolf, was Resident
Project Director on this scheme and has been to the
fore in the development of Management Contracting
ever since.
This form of contracting has become increasingly
recognised throughout the industry as a logical and
commercially attractive alternative to traditional
tendering. It has been particularly designed to
meet the most stringent requirements of public
authority accountability. The Management
Agreement ensures that the contractor forms part of
the client's team from the outset, responsible for
co-ordinating on his behalf the construction
planning, management and execution of the project.
It means what it says: Management by Contract, on a
fixed fee negotiated in advance. It creates an
identity of Interest between the members of the
design and building team and, because of the
involvement in the project from the start, design,
tendering and construction periods overla p , with
a considerable saving in time and cost.
Building is the only major industry in this*ccuntry
in which design and execution are normally divIded.
A Management Contract bridges the gap; above all,
it means that throughout the whole project the main
contractor is on the client's side.
Because of early involvement it means that the real
cost of the project is exposed at an early stage
and appropriate action can be taken where it is
most needed. The Managing Contractor is able to
ensure that the project benefits from the most
economical methods of design, construction, site
procedures and materials handling. Claims can be
minimised by anticipation and by taking action
before they become unavoidable.
The works are broken down into Sub-Contract
Elements. Benefits from competition can be
maximised since all Sub-Contractors are selected by
competitive tender. The Managing Contractor,
because he is working on a fee basis, can act in
the client's best interests and without the adverse
influence of profit motivation. In our experience
the Management Contract is the	 cheapest	 and
quickest way of getting large, complex projects
▪ (cc)La 000OGDLa
• oamO Cl. m
o
43
•
 )(72
m m
mwm
• aoa
• .1
1.1
0
a
0
	
cm0,0 ,3 no. ce.nowvoonnonX pBoximanem .onvmemn	 ommHP11.....DD'm0 . 9000D'U' WPOZW0'=WMPID'0GODP' 	 0•DcD.
	
p ri"*D 011 MM	 n<r,	 M	 0.0,.....PDm.-..r. 0n0Wlammnp0m0 ,000pm 0.0.14m	 M	 01-
	
,OOM w Mt--. 0,X1-. Mrp 	0,..
	
.-1. p ro gu o...	 w	 Mr..P " 4 n. 0 1...4	 <9' 9' 1••• RI 0	 I••• %	 M 0 0 0"0 0. 13	 0 " I.1 °	 a	 (13	 0 w	 n	 LP ill CD 0 117 1-00 mn D 	 o 0 ,„ ,....
	
0 7 to rt ci, P: 0 p•	 n ,c1 c (p ri m m gy rt la. a Cn	 n	 mmmmOomon	 o	 Mm,... /1,	 oll$:,:","
P ro	 0	 ,"mo	 n	 a	 0 0 .: I_-• n o 0 r re	 8 •--- ?c,,c rh fy 0 B	 r, , , mi--• 9	 ,....u73
	 m--,1
U m
•
 ,c '!" ;0- E""Dgo, " ggg °W 	 1.- g ' !': r) ". U. g m• . 1. P.. 61 g .tin De 0.' P "IA ° °IA .1 Ph
rgPrer" 11 PV'SPPlIgtr912',,,"LaW,P,M
	Inr,W,Dm00,-P.,..L.J."'CI
	 i7r:u0110
	
np 0
 (0 0 w• to	 0-to o mol-w M0.10-1- - x o	 Lr o L4 0 P	 Bmnw-
	
flopO mHo	 oI 	 P" ocm,-oo m o p-a, mmom n 	 0	 m " 0 CD IA 0	 n m0 ,0., w n i ',... 0 mor-r-n	 Dr	 'Immo,	 0	 p ri m o* cm r/ oa n o c
	own,-0, V' r, H 1 .11100 W M mo mOr":""""1-0° r	 p maopi om	 _1- oori M ri	 .	r? b. 	 0 0 0 0
PO10E 4 o 0 .1 0 "400	 wr4m '- mb-- 0 ,0 o- m a n o m --crom. nai	 ,, n'-noP P	 C ' ' 13 H pi, r,
	
rt....  1,00,,"
	 ri	 0 	 0.-•,(30
	 n0P.....	 0	 rt008P^Obt-.1-.81-.X
	
..,
,..- p,2 ..  
	
0	 CD p	 I-• 9/ .• 1"..	 9 (9	 I-. . < m	 1.• ..
la CD	 ri,nr,
4. D p0	
m o
	
D mp	 OD.
o
emm.11;:,	 c 0 0 ,DpEr °ft .. 1."0	 11-.	 m0,71a;.: Ma fr'm V' , 	 (DPIOp	 n 	 P
	p 0, il in li cr, 	 cr, o-n r* a _ '0 <	 •••	 0 r1•1	
a
OW	 Fr 1-. j 0	 I..- 0. 4' re
	
I"' n- p 0 	 D.COMZ1'
	 ,h	 p	 1-..pEr mv mo-r0 " Mr".1.4 " m0 r-C nLgo 00'c L-J-c w ro D
	nuaolwwv..11-
	
0,.. mn,m,n	 c	 OMm001<nrIDO	 D	 a	 n* 0. 10, 01-.,,,Om00.0,
	 /1'	 W
apa o*,.. ,._,	 0.-.(Pmoomo'	 ri t,	 (109,13	 0	 no...01MO0	 nommD IC
	 m	 . . 0. ...r
 ,i —m n,;.„
 0" m „.- ,,,,,..<
	 ma	 (L, (D 	 w mI t 0 1,	 p...	 P P	 M0,	 a,	 Ca.... .4 M	 _	 ,i,	 •	 ... ... ,
	
MI	 C X a	 '. 6.1 '-iro	 a
	
o-, n ,0	 ,,,,,,, rt 1-.• c Sv	 ry	 ..... iv 0 pn 	 rt 	 r) m	 IA	 43 V' n%
..
D. 0	 a	 CD pi 0-'	 nn	 0	 40	 , a 11	 .-'... ,-'" P'	 •
o p 1 o r 0 4,n, Op.mm9K - 01.,	 pM	 ..100'.0)01,-..,,,1.• w0 M oo...	 "0--H"D-0	 rim	 -o0,--000hco'voom 00mo	 p<no.rwo0o0 ,00yv .o 0 r a, u
	
0 P	 IC	 0-wilm	 a'-'n	 0.mp	 OP	 r	 P.M o o ,.,	 e-•• I••••1-.. 01	 a "	 ft 'I 	 aP 0110 0° tr	 M	 p	 ,7D.;,t4	 0	 prim	 mr00PI-• W PM	 DPOn
	ro M	 1 m ••C -	
R	 w g<	 nicc.o-NoMoo-.
„goo oo omn,o0,-, ,
	
1-.-	
PI 1.1 PIP re	 I-. 0 " '-. .ri	 °‘ I-, 1-• I/ n	 0 n-•F3 , 0...0 	 r, 1:, 1-•,< 0
F	 oP	 ,.	 M I...	 M	 M	 ° 1-' D.
oo
	a, m 0 ix 0 0	 00,D,0,Zgr,OrjrjsWg(j5i1W	 n o. I-,s. n
	
0	 P
	
0	 fin
o
	
p, .o
n 
m0 nigr o,	 P-r.13 13 m'-'	m cl,	 •	 mw	 o	 r,t	 p- (1) 19 ,0 et	 ruazoA 0 r "-rm	 nm uolyn D' 0 13	 	 D	 .. < "
	
H 1.... IT	 n	 "0<mn 1- mw	 "'-a.	 1.* P.... m	 00--gnC 0 0 1--	 a	
o
.-- (1/n0 D)	° in °	 0	 P' •-..	 rhm 00,mP<0-
	
M ,,Lr. n I"" P	 'ICI	 np	 o ..Lao,-.1,1- * 	 moo	 rho M	 o r' ,,•-• n	 P I..., ...,	 r* 0 tn	 r.	 0 , 40	 .'-'n	 1---0	 71 nnonoog"'n'cl'mw " "
0El
	
,mi3 0 ,, rh	 mp000 nonP' o P.mP.o mom m
 o ny " ''-"b-
	
I:ricop rh ii3 0 0 00 ,/,0 0 a	 a t'' a C3
,,o , p,00K D
	 ..... 0.400
a I-. 0 D. .• 0. 0 1 a	 rr	 re D. ree '••	 M Pin 1-... 0	 ,....I--	 .
	
0	 o lu 11 ri 0 0 trO 011/0...0 00D 11. 0 0pUm0.
	K ,...0
..40D.-'"n0r,	 0	 ow 0P"	 PM81".	 0 * 	 0	 0010	 n 0 ''''
	
0 00 Ln a'a rt000.0 V. 0 4 7-1-1	 0. 0, ft
	
0. 17 i r I I, s D 0 D rt. (A 0, 19 0 ... a 0	 a 1-•••C
rw.,r)	 0 0	 0 r? ,0 c	 (7 0 19 • o 0 n+ I-. o
1...	 Dr1;.<C°	 Eio.ic	 .	 ;Imo	 p	 ,....	
La
M ... a ' la )..,•:0kJ	 rt.	 1.., .• rr .....M L rr1-,.	 .010 .00	 a ,,,o-1-',..M•inElanoo'",;•0
	
n r- v,0 - P"	 re ". •" 4 '•	 r• r-	 =. 1-. 15,	 u•n-• V'	 r m	 I- Co	 DE,On..0	 .f.0
to.
	
,000(pie ry P"	 0 0	 P 1-- t--ol r o rt p .... 0 f I ....
	
,...0000000-••	 00 .... a n n 0 0 La 0' D a cr p r,
	
iii ri 0 0'. 0.. 16	 • n rt 0, 0. 0. IA CA 0 M P,C) I 1- p-
.4
0
8
0
0
nClii 00000,1000ft 0 0 in 7 ,0 PI 0* 0 00P .1	 D. p rl •-• n-• 0 0 CD
D. Pr	 IV 0 0 n In M r.(D,--Di
	 n	 mm	 0100N D 0	 0 o, u, 9 ,..., p,mrn11 13
	
IA a)
a n 0m	 13 ii rit	 0mi.< .....-iien C p	 0C) " 0. 0 Di D"iv 0.- 11	 .. 	 ..	 rp
I-. rl r	 '"• ro" 13 P.-. '..
n: , 'A `;..).
° D IA n il7 m 0 •- • rt 0
G
Pri rot 	 0 I-• ID ,..	 8 v• o
V IAn iu 0,M,PMMWr211,.. M 4I	 <8....1-.0._07
1 11 M WMIDP"	 7
'IN	 on	 r0r,flti..4 0 	0o 0 c,	 p• al0 (/ Il 7	 pi , .. 1... _ 0 .. , .117MM 4	 Zmg.D.w0
rim a)	 rP C •-
	
0. C	 IA m La 0 0 Di" rt O"'D C.	 o
• •in MK ...im m
8 ,-.o I-.	 a 0 Dr,	 m "' PI-•
 0 0
a 0 c )3 MCOWM
itt ri	 oil' 9	 ° IA	 "n-•
n gz. ,D rm,	 c m 0	 a	 0dInmWO'01
., (0... 0,	 0.n	 Pi 1 a 14
"it aii, D EI
	
,'-• C
	 n	 o
twoo,o0,-.
a ,-....., a. o o.
La	 01?
11,4,0+1.101-.	... e.< 0 IA ai
I...	 °	 OSOnr, n M
.. ,... t... 0	 lw
"41WUmlin
	
il o'	 re.	0. ruM mO 11 1."^n 44
ui n 
	
.43.	 0.,813
P C1-'"'00
....0;00:10.1wWn044.nn
nJ	 0 "3 0 0I ri 11. 1-.1 8 rT 0 D. 0I.-I	 mnxomomoo-mmo
0.	 '100.005 om
o l-o Cl. 0.o Pt,
1-1	 rl 0 n (1) 11 Di ft, UP
	
00
Z	 'Eno",	 m m < • ) ..0O 1-1-mno ,90,ncIA 0 a 7* I-1 0 ,. 0 , 0 'D m
a	 ko	 (P0 • 0 '0IA	 I••••hIl	 .0	 13 . 0	 n 0 " ,''' co
.•3	
r,ow	 ,, c,--.=p,mn >00 o w o
n o	 .-, „ommn<
m	 aomPo
n
a mo D." 'ft) nj1" -'"" 1.1. n 1--. IA " '
2	 omm °Lamomooo m cl3nnopiromH q31-,'1	 'nolOr0	 •... 1....0 m	 mD000
.0	 '.11..,OPIE1,0m13,p
o w -a'n"o,...wocio il mm,.	 0 p 0
Z	 La'-•8M30cO ri Oallo r, 063 ::	 mc0= M 000 mrn0,0
C) "snmqo Enryn.ID 0	 o0.oryn0o*P
..,	 nwm m -w a
• 0.•.50 • Pr Om
" maa	 H ,	 M MaW
4 P- 0 0.0) ,	 ...x.4),,-,-,	 u3
npr-a m m	 la,	 'On
mclam,'-o0,oP6,12.
n awm0p,It-mo'm
no omm(1),H
o•.-mo--4mou''''m	 mn La 0 Lao,mlirpoono-x,0
m..mo	 ' ^ 0 5 n'0 O LO
• ^	 (13 .13	 0 D	 Mr	 n pi r. 0 0 D,,,4 IA c pi -	 _ 0 ui c
1-• a p '0 4:1 n •• nIM ° 0	 I-,
19 ao 0 to li 11' 0. 	 0 CT I-,
D. 	 ii 17 IC D	 iv
anl-mra, 1-0mo-0 . IA 0. no IP. • 1-• I t. 8 a
m	 .nrpooP-o-HOvnorn.om m058P1'0,-,Z	 oxowomO,Inmr-orr.
m	
rpomonm
a	
o.,BnnomoOp 4	 ) .- 141	 D111ry0.°
m- g woo n m mn sii
	
om	 SmorC o
'	 a M o1-0,
t-h
" mm	 a>nm,...01.-Oon m P DOm o'73
n nn:"M2:"Viga,41 r:.0 n1:1:Ir01'
;',!
6	 r, a m ,
 P o' ft '-'- PI''. " " n0.	 M • "... ;P. O' O a00(Dp	 .,
O I-	 '13 0. D. 19 " M a ri	 u'l
	
0 0, o ri C	
0 CL 0 p pi
....Amovi--n ° <13'0
0 l'' 0	 MOC/-....	 P o I)-	 M
, mn b_. IA c	 r: 0	 oo nort Hit
0,...
H	 @ 0 10 i'7" Pr.; 14 r( V g r 1 91 • 0.	 p .0 ,0 0 PI DrDwou)
H a	 V
r	 Lno'curo'wei	 wl-nwmpi	 40oBo0n„0	 nr,91-"Ino M.... r, a
... 1"" r-n	 < °	 p 0	 01-00	 I.. 0Z	 P ,...	 .. p ip	 gy Cr m 11 .....	 0	 Bomnoo
oao-a-ami-,m,„:.
0	 *
	
nm . m pa,ow,	
71, 0 tb u01 on, pin
•... IA 11) I'D	 M(1/0091"°17
0 a 0" fl	 DJ
rii iM	 o im	 8 La	 MD
	
'0 n fl 0 D. M _ n w
	
_a 0 0 o
.0 0	 " 0 n	 .-- P. ..< 0. ' M 0 ' 0. I"" 0 0 r,n	 1-- mai 0
n On00a,".	 O la ..,	 I.- (11 ci,	 ... 0
....".....0,0p	 m13.0.0.0:.:
	
'":""MMW > P W ; l1,0 01!	 g2V4-=,
n mD"omm.m , 0 RoP2 owm,„
n P il	 oca,n	 onm"0	 om o-
,,---P'moo-mc,o0,m
n:-.4'01-o-1.17V;;ar.;1:1:wIErrp,
P P'D UMPP'm 000
I-.M19 " 1-'00	 5 NI 0. O.
p,no la	 - D.0",7g:
C	 r M 64 el ra. to	 0	 nia
o	
o	
m	 !!!!!o
S vm30Lconwo
0	 om	 m 0,m	 nom iip
..,,,,	 0-211.(1)	 rt o w o0	 v o	 P. - 0
	
c vri, ..1 r. ln n ,....	 n ....KO...0Z	 II,/....
nonri,
	
* r P Z^Vi114 .-10 ‘a m	 0,...uw -
mo 0- r,w °W o;r1 a 0 ono '-• <r-•-0
r pn "	 " 7' 0 P °	 lb 0 CO rt.	 410..-.71a.4,40o	 om 1-.. AP ° 0 n	 0 ri, .... a ft
..,--(Ygg-1-32P0--- ......-...pi, . ,	 ..	 ...	 =
w ww5K0...0WMOn0W
	
al M k0 `< D. 0
m000• pa- omm o onap m ,	 n m
a	 0	 ,..o
	
1A
0'nnx0o01-4 ca.na .00
r.	
aa'n•-•Pina	 mamn H(D IA o =.
	 porOD	 < PI El 1... 1-.11M 2 v„,a, i 4 0 0
	 D..,,e".* O. I•••
"4
0	 a-0 ,„,
	
=1.--	 "0	 • `.. .  tb CO
I/ < A
11 =.
	 = PO ri El	 0 IDDi	 '...	 nH011,I-.
 a	 0	 a< 0. r*
1.< ID 1-•• <	 Pr. n-•	 P C "" I-- n•	 MI
, IA <	 •-• m 0	 1... re M	 ..3
0	 ' P." 0	 II 4.1 <	 0 0"I-I	 pi...U:1	 Cr • 0 ID	 ua p„ p	 NA	 5 . .-", ..,	 . . a.0 n nn 0 cD	 P 15'
	
0r' a	 0a =- m D D.' " I-.n NC	 Lo	 ((p0 ry (I)	 0 1-. 1-•
	
((PUP	 .-30 IA 0	 0 p
1	 H 0
	
0 4:11„ ' c n 0- m	 0 n n	 .0
cr 0 0 ..,
I 0 0 -
	
C. 0 .<
r• 0(11 Ai
Q	 1-1	 D.	 CI.z•-• r,	1-• re " rD	 CD n L4
r ma 0 n	 n	 rf .-3
n	 re	 0'	 G..0
	
,-3	 re	 la. n rt
	
03	 m	 10 ro 1.-	 co 0 to
	
03	 ia n	 (-' 0 	re
	
n	 0Iv	 or , up sa m0 r to. ..o. . H 0 P.
	
k	 01 rt n
	 0- •	 I...kg i-.
	
00	 p II 0 r,	 0 Di A,
	n 	 0 e-• D9 n a D. 0
a0	 .re 0 r, a
	 IA n	 <	 n73	 a 
	 n rf	 m '0 < 0
0C73	
nri'.! . D.F) .0,13 „C o r . ,C31 C "f-r° -W. rin	
•-n 0-"'
 P...	 °0 00 0 'V
0	 11
IA	 0,
t
H	 I-••	 I.0
	
 T H pi	 re i .... •n
8	 n)	 0 (0o	 a '"*. m P
•-••	 CD0 In L.	 (1)t•-•0 P. 0
	 "0	 gy I, '1 ic	 1•nn•	 Pet
"	 o r,	 r•
LOO	 O0'00
0	 M	 rl ID
el	 I.... 0, X Cr rr 0-3
	 n 0' •-• 0) 13 n co D. m	 0 IA f) )3 n 10 n 0 PI DI
	 f") Cr
 P1.
N	
0 D• 1) to a. a-
	0' 0 'CI c 0 0' 0 n M	 "1 13 0 0 0 r...	 <0	 1.-m	 0 c M ,_.
	
0 WO	 (D ro	 M < 01 „ 0 0 0 P.
	 0 D I••• 0 (1 a ID n	 0 PI VI r-
	
C a, 0 1.,	 (DO
	 1-••	 cCc
	 01-.001-00" (D 0-1.	 Ii 0,,o ftn3	 fomn..,nx	 .0	 n<nr.,..•
	 I, 1... 1-$ 0 li	 M c	 0	 II m 0 c.H	 •	 a 	 0 0
	 " g. rD M Pi z." m 2 ... (7,-  
F	
4	 ,,,..
	7 ,,,,, ri)
	
re	
m	 11 0 •-•
	
D	 n a ° 0 0. Cr ri La °."	 " 1-2 a." •-•-'... n° m° -0n.rt 1.-. " to	 on
	 :In°12, PI '0	uD	 ri
>,	 g 0 7, .... g ,. m " p n 0°. 1-1° ig 
	 a' n A. * t) " 13n	 p•	 IA	 0	 i•'c 0	 c 0 0	 0	 ,,,_ 1-.. 	,., ..., 0 Lo PI T 0	 fD I-1
-U i 1-, `. 0cOmoC)	 0	 I"' P' Lc)	 Pin
	 Pi I:1. 0	 P--0	 1-4	 r, m	 pp -. ' " r'pi, r,	  c 0 u-	 n ip 0 I I-
	
(-,	 0 0 It 0 Il " °"13-	 In	 E M ri II.a	 n 0-• c n	 n c 0	 of PI < 0-7. 0	 .0 	 •-• r, = m I " '3 1-•	 " 0 .< (1.
	
n L° m Cr	 .. 0	 usi	 = 0 0 ,,. o	 el la. " roll a m 0 "	PI q < 0.en	 11 n o "
	 I-- ,... 0-.. )-- i 1 " 0 g A .-	 Ili " " 0.-I-. IDg 9 ° "0- rq t) la• "
	m rt n 9	 tle	 re 0 0' 0. 0	 C n)(D 0.- 0	 "	 0	 3. ID (D „ L. 0 11	 rr 1.0) ,.... ,,. M 0 11 fD 1...
n. t.,	 re 0'
	 lb	
..	 t' " •	 IT	 n <	 'clfD IM 0
-	 ro	
fr, a	 0	 11 
	
IA 41 " el PI	 Logu 5. tA'""	 .-
 PI 	 I-•• (D
	0 11 _ 0. O	 n ic - co
	
0VD••••0c(1 MO 0 m D
	..a . 11	 la	1-* n"01.? •Zoo„..".tn0"G./3
	 De- .
 0 X V. n _,- 	 m.	 I-•
	
1... 0	 0 2	 „.... 0 0 ,
	 El	 - rei se 0
	
< CI' 1.- . •-• 0	 • CnerrM	 I-- ....- PI	 a CI, r" 0- 0,(1 0 0
	pr	 fc	 Bon‘Dr-'0	 201-.cP. n	 2	 I	 m	 n-..0.
	 (3.	 10 M a' Cr E	 lamml- •	 n" 	 0,
	
0 rt - c
	 n P" n ., 1••• C • 0 "" Di .4 0
	 11 " V. m0 C
	
n-	 •-••	 0000- '-'131-'n	 PI C n rn 0' gr .., fD n
	 1.-'0
 n n PT le P-40 •• 13	 /-.	 a n _. ro 11. H /-. ...'	 1-.. C - 0	 1.- I-.
 a	 o
	
a 1--	 n	 - n-• to	 -	 c I- "'
	 Pi+ Fu	 0 0 D.0	 a n
	
•-• '-'
	 '0	 0. 0 1-.*p rt	 el pi 0 r 0	 m 1- 	,,,n, 0 0 kOi	 • 1-.. 0 „.1--	 - ..	 11 •-.. n
	
f-r" .4 0	 nn La	 o	 n P	 0 0	 ID	 0 '-'
	
n n	 0 III	 0 re	 n	 to D. I-to	 to 0
	
0	 0" m n ,.... m	 a	 h e0
	
0 0 c 0	 (D CD rD
 0
a r, gy	
D. C „. 0 LID Lc	
z 0
	
cr	 „ 0
	
X 0, 9 M n	 0, 0 n-• La 0	 Do 0	 h_.0 0-
 <
	
<	 00'
	
o F-• 0 0 ry 0. • ' 0 a	 .0 0'
	
0- c	 ...,-	 er. 0 tA D pD0.	 ID 0	 0 1- * I3.0 0	 ,"" 0	 0.	 0	 13 n
	
I-- 1-. A. ID •E'	 til .<	
. 0 '... P 40 rr	 7 n Vp 1-1	 0 ",„. •- • p...	 < I "	 PI ri	 ro
	
n m m "4 0	 La 0.	 i-. •--	 (D,n na'	 0 c	 9na'01,1 ' n toCD p Ai 0	 c II0 ,	 I... P. m (D	 PI ,...
	
,... 0 p , <
	 0. n
	
n, n a ,-I (.0	 7 9	 I--.	 0 •	 CD ' 0
	0 <
	 n--•	 ri 0 .0	 0	 C	 "	 •-• -. rl n	 "'
	
a 9 , a ,,c
	 a •0 0 n 64 al	 "DOM (D	 Pi 0 C n
..< .0 . 0	 0n	 (I) C m
	 =	 0 n, m rc m 1-- 0 I....L.<	 X
0
	
'0	 ir. n	 p	 Pe 11) 0
	 IO fD X < 0 1100. 0,	 „ 0
	 0 0 .--•IT to
	 0	 Or	 ann,
	
i'D r, 01 , ,..
	 a	 p	 90	 '1-. fr	 ", 4	 0 u. a C n I- C	
,c0	 ) IA ,,.H . 0 .....	 u• •-•• ps•-• 0' .-.• r.•
h•• DA .
	
P. 0 H' 1-• n	 H. t-',D rt 03 n /-. 0	 n co c .- c	 p-- n fl11)	 a. ,- (1 0 I-. 0' 0'
	 7 H. Cl
	
n 0 M r-• ID	 C n-• . L•C rr n I-..<	 th IA, I I-.
 (D D I--• ID (I.	
'0 0(0co
OP
•
m cro nH a 
a
lil
0
n o a n o a a ,0 y
	
C fir 0 0 n
	 l•-• P-•
 0" C ,C1 0 rn 1-• t14 Pe T	 PO	 n I a n n re. el 0 n a) •-n ri to H pn fl (P00	 rt. D m (1
 ri .0	 u) m 0 ID	 000-00,0(DOcp•-s0. o. 0 :a"
	 txgn rl co .-00,000
	 anan1-.. IA
	
- .....	 .3	 x	 PI rr 0 0. 'CI rr 0. I.
	
D r,Drr 1--	 8 n•••	 (0 p (0 ri (0 0 1.... 10	 r.	 a. n o- a	 a-	 a 2 ,,a, * on, p.m ,a; 2 .3	 tn„moe 0 E1 00 0 0
	
4" ..p •
	01-.0n0.n. a0-
 , m 0
	
n m M	 I-4
X	 D (D C rt CI. -
	 =. '-. 0 '''' .
	
" n a,	
••4	 Pit	 re	 0... 0 pin) nen ...I-1. p sc	 ...4•
0,
 n, crB n HU) . 0 " " rs"
 ,....--' le ,„ La
	
..... ..... V ....	 fD	 0
0, 0 0 n
	 n 0 I
	 H	 11, n	 rr	 Pr 0- ••••	 VD	 I-.	 fr	 PI 0	 C) ,PDm	 /-1
	
0 0 G ct ft	 0, p.. 0 a
	 LD	 U". " on
	z	 n 0. ft1 0,-..
	1-,DM,	,	 0 •0 0•••	 0 n u3	 PJ
	
l''' 0 D.	 m.nP-.	 XID.009
	 g 0-
 c,r1) flr'l 01-. ,..11. Or' 0O hi n	
c
o "1" 1-7 p,1
 m	
co n-•u-	 pp en	 0.por...e--„,
onorr 0 = corDnr,EL,
	
0 r, D. pi ID	 C 0 II	 rt0	 Le m	 . .... r,	 c o 0 I- ri .3	 H	 VB r; °	 I- r)	 . " B
	 °	 0.r,	 .
	 "	 m	
,..<
	 n, La 0 M.
 to .0 IN	 re ,
	 n••• '0 DA el r* r,
	
0 ID M n, 0.0rD rrryK ..," 17	 I.0	 0	 n -	 1_. Cr	 r rh	 n 
	 0. .-- 0•-.	 a.. Po 0 I-. , 0 to p., .1	 (D n 1 A. ,	 n 0	 X	 a	 I-.
	
0	
0
	
9
1:„1 . X	
0 0 .0 a	 0	 •-•
	
4 0 .0 0	 •-.. 0 „	 c. 0' • ,_, 0 ru co
	
IA	 •-• c-
	 LC V	 1-, M 0
	 r)
	
1  x
	 0 •< ....n re
	
I-. CD	 00	 1-• Ln CD"
 IT	 `,3	 DM	 re 0 „...	 0 0a	 n	 ta " i''' rl
	E  1-* n ii m	 a
n	 (D	 II r, r. 0 cm	 , 0
	on,
	 mo.DoomM.'14°
	
n- o	 0 o.	 H Ei c' 11
	ru ,... •-•. ,,,,. < „ ri , z O. 0 ts P-•• (I)	 0P1 ID 1--,•0	 a	 o	 m 0 0 ro ...r• c M PI rh 0 .	 re 0	 (1,C	 p ... ID
	 ro ' fl PD	
',	 0 0 „'"	 1n fp	 c 1- m- 0 ea. ro
	 . 0 Lo	 0	 M	 0 •-•. •-• CD	 P	 <	 C ("I l'.' pi° .1 X'	 Pi	 0 (1 "	
n < B 9
	 re
	
p IA el 	 51. V 0 5 0- re Ph C'' 0 0-. . La , m ,	 0 n 0
	 0 0
	 0
	
o C 0	 0 •.“ 0,	 0 n. 1.-. ia II °I na'
0	 ID	 0 1-""t• mwma,mc'c
	 PI 0"' 1.13	 I-.	 0 0 " El .... -r, .	 ‘< .... 11 '''' 0 c
	 LD
0
"C1 0 CD	 0 ,	 re 	 I-.
	0 "
	
IA 0 PI o
m CO 0 rt
	 LO	 DI
0000	 1-.
	
o • " rtna
	 -
	
 M 
	 0
	
,'. 14	 0 n n.• ,-.1
 n ..7 •-•
	 < ,,P... 0	 P	 0 a c a t* n- 14'	 c	 c.	 ..
-	 •-. nj	 0
'-' 7	 a	 PI 0 D4 g 0 fa,	 P '...L0
	
1-. 1... 0	 rr 0
	 - - •-•
	 -	 -. LO
0 (D	 "n	 H.	 en ps) re p 11	 0 	 Q.
n	 p, .0 	 (D ID
m-O.Dp... rt 0	 0.
P1 re
• .01-"n'
	 0'4	 DI	 0 /...	
00
0	 0	 () m	 D	 OP	 - ..., _. m I/	 0	 D• ri . 	 Latu	 a 19	 01 PI	 0-0	 C
	
p 0. Cr 2 0 0 M a _ID' a M 0 2 
	
•	
....	 a ,.,, n I-.
 n
	
a.
 ' `.
	 0, 0 ,.., m 0 1
	
I'l	 4, C	 T 0
	n r., ro I.-.	 • • 0 0 "L c .- ., 0	
../	
" 	 •;.3 0 n Q.	 r7' 0 rft	 ii"
	M0 M
	
1	 V rt 1.• nri	 (0	 g	 rtPlIDIAMUllr)	 PI	 0
	
DOC) ...	 ro	 Oon+crin
-
re	 ii ."3 r• ° Ln c ro ; _ ., IC ro 1.4 el	 CI.	 :',	 re	 0	 0 g. n D.
	
0. 11, 1a. . oua
	 n.' . M ro	 m
	
0 CL ° 0"
	. 1-0' n 1- a  
	
M 0
	
4 p„. "0 0 CD
	
0	
CH H.	 0 .1	 n-n	 •--„ •- D	 n ri rr 1.11 o- ‹ e-. ,.,m "	 OOP'	 CD	 DP10<
	 e-••	 Pe-'"OD
(711) (7." (11-: 2 ". ,14. cru) 1"Q	 00 DP' : ng.'. .
0-.
	I"
 a	
a
ra	
1-. 1-• 7 a IA 13M 0 rr '3
	
. rt 0 _	 41	 n	 ,.< iki a
	 0 - 1;1
	
D OI1 N	 (D °. ". '° ing,	 "	 .	 I-.	 ro	 110 ,.
	 0-.• ."I °4 „. ,,, V ii 0 (A 0 c „ 0 M 0 a 6/ 0
„	
0 r1 el	 '' ell o-. I	 < rr co a.IS m _, _ C6 ;PM 0 re
	 n 0 „." .4 Pb n V	 " ,,,, •-•• 0.
	 a•	 Pi 0	 n
r- Ln 11
 - 0 n 0 LA._ n ._3
 ro	 a (3,	 a	 C'P.
	 P'''
 P-• n mco 0. 0
	
1-. a 0
	 1-- 0 M	 •-•	 0. n, n, n,'
	 11.•	 I..,	 .- 0, .1.-.? 0 0- 1.....
 0 IA r,	 n	 mty	 oc=rtimo.mco,-,--	 n Er < ,,, (I '1
	
•••
	
CIA '-'0	 0'0 rt 3 '.< 0 '...	 n*-. -rn	 0	 M"'topIcr 0	 C 0 " " 0
	
'" a ro
	 x	 o
	
1-1-4.< D•	 Ca ID ti (1) 0 r, r* ro -
 PIP'	 o m I-. n A- p •-.	 n 11 re .0 0 !I.	 G	 rn	 ra. A.	 0	 91 11
	p	 • Mp leitorDX	 *P."
	
IC to n	
(00<O(0(-(D ' D 	 0	 b.„ ,_, re, 13 Ile(1 rt
	 D in tpoP,
	0 0
	
(1.	 I-. 
	
5. c Dr ri
	 < re	 1- m c. .
 mm no
PI
1.... to C m 0 DIA	 l•-•	
fl p...	 ,0 (I
	 H ,....	 '''' ° 2 o
	 I	 Pcitga."Pto' D. "'an)."
	
0
	
n n ID 0
	
rr (D 0 re 1-1	 M. el C
	 C	 0 (D , v rot 140 IA ri,	 larri;00Er	 n m n. IA rto
	
, H b C	 H 0 V' rl	 PP p-. < 1-.. I,	 n-••	 .4 CI. •.. p••• 0 0 rf ri. ° II:
 P.
 II
	
0	 ..	 to "	 rtO  ..0. it ri.D' L." ,hret mO il(D ivfl 0.11
	
011000C
	 0 n
	< ri	 •-•• p ,..". :	 n0	 pi, CD m Pi D•A 7 X I
	
0 fa U. ID CD C ,C II - o D' 0.. .
	
..	 0.. 0 W.	 ° PI
0 0••• ID . 1 a. 1-1 IT 0 0 0 I,
	i 	 no ei IA 0 •< re
	r• CD In1 P... 1.3 	 0* 1". B r1
	0 0 r% rh 7ro	 or, .os ain Ort
o
rt 0 0.	 g 0 ii" r.,
	  rl rD M x	 0 .1 fD 1_,fl 11) 7	 000ap lA o 0 00 '<r' n.<
2 g	 r,IO uzip	 9,I1 DP M m
	
I "IS , „,t 1 on I A" . 6- "	 07' n gv xt., I) 0 '0
ri I....	 0	 0. ro
	
C ", p, a, n	 o	 ..1
1••• 1". (A IT	 .....
	
,... )4 PO IA 0	 0	 rt to
,-co0 0 0. ID D'a g
	
a ri	 0 Le a)0. 13
	
(DID
	
r‘ 0	 0.M rh
nro n m n 00
	
c, .. to e- o	 to ... 0- 0h M 0	 re	 1:3 1  " r'.
	
re O... el	 01 0 ID
0 n a
o o	 C	 1-4 'xi ‘4 oC
• 0 0110-'	 0	 11LA <	 1...	 0.10 lit 
Y.
	P I-. 	 1 PI 0 ,...I.... 0) 0 0 n-n 0
0 	 0h IA	 0 ..o p...t07 o ..c11 , ..., 01
g re	 IC
	
p, a in c	 ....
	
IA 0 ri	 PI0 IA C "
ID "ID 0 0 7 7.
In r' M
	
la •.,	 a 0- 6.a-	 0 , a
	
IDSci ta to	 o	 p,
	
1-.10	 0 n a n
.0 OM 00_0
	
fpZ00	 07" 10
	0 o• To n	 0 n Ix 'n
	
0 0 I-'	 1... 0 0 M0 D,	 o	 • p1 0. ,..."0 to	(1P1 	 n r,n	 11 00	 I, rt 1,...(A A-
 
(A ID
	'00P1 13 r1	 0 V <11 M MM (C1 • 0
n
C'ID 0'0
re HO
ri „,13
re	 0 n
MnM r•	 pa
<
et CD	 0.0 0 0. n n
0 ") M13La r'
	
0 fp
0 0 - n 0 B
co	 a 0- co
• m m re pio
C? IDID 
n
co- rt 	p o.
O h< a 0 n toHC to pi0 m
t r•
" p 0o o 0 Op0 ra	 r,
1•••	 Di Pe a,C
0 1-•• ci,C; •-•1.C3 hC	 • '<0
	
0 0 c	 1-3
0 0 0 7
01100
a' 0
n IA 0 71rt.	 c
co ET a g
rc
ri 
	
m a
	
ILIp n
0
" 7 0pP00
o 0 rt
	
r, 0	 40
o 10	 fr.1
	
.	 0
„
LO rc 7 IA
C fp 0.
7 M
	
0 re	 M
0 P. 17M 0,
CPPI
M Cr W
"".< n••
	
11 0	 La
Pip'
o ro o
LA 
a 0
	
0.	 1".
	
ID	 .<
n o
rorto
r, t- c
	
ro	 M
to rt0
fI '-LA
0 0
r- 0
La La 0 rA
n n ol ,v iia r) n r* x H 1-- n n to o ro ).00 p.. r, M 00 7* a; 7 	 0 fIl P1 0 t:r 1-• 1-•
0001 0	 0000 ro	 aamarem)...
e•-• IT	 0 0 " "	 r 0 ti 	1-* O. D. I o, 2
	pi PC o w 1  rI 1-3 (131 0
	 < M P." rr 1-.. 0 43
ID
	 ui mamr•-•	 •-• ,., n ,., 0 o 0.
ri n	 n 0 .... o
m 0 °' a 10 re 0 0 tra P	 r-Lc rim 01- cua )--. vim ••Cui
100 0 p., si 0 . 0	 D1	 Ilo	 0	 n-•IA PI	 0 I-•• 11	 r• n co	 •-•	 a m 4 0, n0 ta0	 a re E o.. ,..3 _ o	 C 1.- '0	 rt 0 guo 0. a- o n ,o	 1-0 4 e... ,	 (3) es 0
	
pi 0 0	 V °'
P. r.' 0 .- e	 '''' IA ,-I	 •-. n-• o H m 0 c
°- r, ... °-.' 0 2 la	 a	 n o. 0 :r	 . 0i< a-	 I - ' ,4 -	 9 0 a	 0	 rt ". n ,,, elB	 a ot	 o 0 0 0.Prl1Oa 0071 MnX M 0 11 " " M 0 171 1...	 a ... a	 pi	 0
.10 rl	 o	 fD Dr	 s
co	 II)	 1••• ri	 0	 ' ' rt 1"' .0 1. 0lp IA 	 ••••
n co _0, (DO. 0 p, /CO 0	 M.4 0 g	 M IA0' 	 T'11	 g r•0	 IA re re ....	 o- al00 17 n• 	 0 3-•••-• cr
•... ro co • = ro n n I-.• 0.	 ri n CD r? f ,0
..< CD et	 CD0 17 h<	 M O. 7 :.1), n	 la M " n
tn to rr	 rt °. to	 la to	 O. 0 a I--IV 1....	 .... "' L...	 c	 c p rl 1-•• La n La
.0 0 0 h< lb	 m	 0. La 0
rt a	 0 ,,,_ I7'	 IT ,-;PI111	 C ir fr rt 	 1	 . 1••• 0 n n-• cr tha
n	 o	 rt
.-I,
o	 •-• 0 a' m	 o 0	 b_.	 I... Cr fD
0. P1 < 1.-.. 0 M X" 0 n 0	 PI	 /-. = )-•gu ."4 o	 n 7n top••• 13 .... 1.-. M	 ft, F. ro. 0	 0,	 L	 0 /-rt ru a
	
11r,100.,....rr	 m La 0 ",rn ro
1-••• fr	 n •1 M	 ° < 11	 • H. a	 ) 	 rireor- 1- 0 4.0 u 0 p	 < rt n n pj7 o n r".< 1--- n
	
0 I-. • •	 1--	 ,---00P 0 tiO 0 "	 ..< n
	
ID 0 0 0 p.-0c n '''' 00 r* rt
el pi o- 0. ro	 0 rt ,-..P0 0 17H. 	 0 7)
M re re 0	 To to n EI n	 0. 0 " ro ° '0n-• 7' 0-	 mrt	 DIMI°	 P	 jb0 M-11/RP	 17 Z0.'	 nloM 7	 , DI rI00	 I-.'"1311-° n	 , o 11'	 r1 00	 P.(71110"Le0 0 	 '0A	 w o n	 ao---	 o r,	 M 0- m
•••• rf ,	 I-1 t .0 0 et	 t f .1 „" < m 1-•••
0 V. .... rt 1.... 1".* p• • - D	 rt	 0 o lf o	 ,
0 0 0-70r-'00.07	 LAC)	 h •••• , t
rt rt P. K tol ob. ..< 1, 0 0 1--q0 1-• r 1 0
rl a n r, h, .0 rt e3
	
nnOmm,00- V	
.-. •-•
	
CI.	
-
	
cr	
--- 0 t t 0
n 0 PI 0 0 rt
	
s,	
•-•	 P ,... H =
°I ,••• ° (1)	 0 n °0. ul 1-1.n .0 rn	 0. 0 0 M
.--,. co P- 43 A, AI 	 0	 M 7 M. 11
•• a n-••	 1-1 la X 01--	 n''t	 r..	 0	 0
	- . 9	 n	 ocu	 nic	 co r,
	
o 0 ,-, 0 " 0 11'5 	 0 D c	 PIa n	 0 (1	 Do S D.
	
P P <00°0	 tir A-. (DID 0 .-. N " .PI	 0- "" 0,, 1:00 Po 0	 Or'	 0	 rr, 11P 	 o a	 0
1' M la	 r.0	 OP-, ,.. m	 re ,,, P1 p1	 PI	 Z D
th 11 r-- r•	 I... ta	 0 0, 1	 0	 r1 0	 0 ri0 0 0 ( 17 00
	
C) m	 1''' 0 rv 4°
!	 r'n0° m 0) ,, r1	 I-•	 0ro	 116	 rt v al	 f* 0 ro	 m	 0.	 a r, , 11II	 11	 0 0.	 0 p	 IA	 '' a); 10 0	 DI .`" <	 o-).	 11 0	 1'1	 47)La	 ao n 9	 .-	 p-•
• n	 rh 0	 0 n	 r 3P 1 r ic  4, al 1 '	 0	 to a to "0 s-
ul	 ommm	 ,./7	 n	 0,
	
n.• 0 n	
L1:1	 0 M ° '-.I)
	 n `a ET
	
a c rt ri p.0 p III/	 Pi	 0	 1(	 n	 0 c	 D-
	
IDre la- 0	 IA <	 a	 0 '	 .. i_. r.) 0
	
11 1 al 60 rt 0 n	 0.0	 a• 	1...	 a	 1 ,.. 0 P
	
0, ),ip .... ..... rl 0	 0-•• 7.
	M	 n	 r•	 0 al
	n O ro" - "" o0 a	 P. 0	 n	 =	 m	 Po n •-•0	 Do 0 „ r,	 on	 co	 n n mr,	 0	 to IA0 ,,, 0	 •• IA	 e.•	 .0	 e-0 .., - . rt. re	 0 z	 H	 to	 n n s
m m 0C	 0A	 at0	 .-- pi pi	
(10	 pID,-
	
..	 0	 PI	
en
	
0	
0 0
Or'D-  < 0-3 e-nM
	
1%-. g 0". IV IA a ID	
" o	 0
	
e", 0,	
.o	 I-
	
0	 IDto	 0	 0-o
	
c	 .< r''
	
700 0017.	 "
	
0 p.,	 s-••	 0° 0gy	 0 9 7" ra, rt	 a a
	
•-.
	0 	 0.
	
0	 ....	 0	 0aP1 IC	 P a)
	
II	 lg.	 ,T3 '01-..	 fD	 0 ,., I-•
	
.-- 1.... ,	 ro
1+. Lb	 1... rt -	 n	 9	 Co	 0	 17 0 h<
	
1-• 	r"	 0 P	 l-a n	 a- ,-.	 a- 0	 r	 rn	 IA	 0.
	
11 0.11 0 M 0La	 I-) 0.	 0	 0	 Al,	 Lap,
	
 0 H ,w	 0	 a pi 1.•••co	 el	 es	 n	 Cr 0 111,-. I-•	 1,-.• ,	 0	 B to	 I	 to
	
nomn a ga,	 0 rf g. 	 aID < 11) ,0 IH	 0	 P	 0	 n100
	
1-.. e.• e.. •-.- 0 ,,, m	 CT fD
	 lb	 PI
ro	
H
H	
0 eo 1'1
	M 	 )--	 0 piIC < o ri p, ,... 
0.
	n rT 0. 0 .4 - re	 rl 0.	 IA	 11 < n0.
 su	 •-•- 2 IC	 go IA	 (1	 La	 h ,... 0
1-4	
-
.<	 0, 1.4
ID
	
0- en .7 $0. 11 al	 (PD
	
W	 c	 I,' n IA
Cr 1-+ n• 0 al	 ID	 0	 13)
	
if	
n m ro
	DI 	 0	 II IA /A
Jo.
	  0 ,.3	 9 i.o. y	 13 .0 '0 0. CD ,'L Z	 Lj/3	 la x o n p,  )- ..0 en Cn a •-3
	
ft, M 3	 im 7 1-.	 ID 0 I... rD 0 0 ID	 apat-M0r101177
	c 13 0	 0	 °. " 7 I... •••• 0 C 	 0(A0
D PI II... lb < 0 
PI IN I-.• IV
,...
7
II 0
-
0 L.i.
rt	
0 ft II9	 1-- 0-• n n Co TA < n	 Vt Z
	
CI C)	 m
	
0 0 0	 11 p	 rn r•• 4A	 u) El 1--
	r f .1 7	 111 fD 1-.	 a o	 0	 1.-.	 Z	
o (17 •a•	 i- r-. o 0 0. M m
	
.... 11. r, r, 4	 III P li
	
I  oi to	 ° p ri	 n•• 0 s	 .,,,rU B ,...	 LA Z 7	 Lo ,„ n M ri	 r-
	
r, h .1	 a
	
LAP-	 LA '0 (D19 ..	 0 R	 n-,,	 a 01	 '" rt
	
rc	 go glIti0 M 0(	 t':Z	 c Lo	 9	 1:1- PI 0° p.--	 un
	
0	
0 .... 0 7' 0	 •-•
co	 t
	
0 (D 0	 fl Pi 	 I-• a 0. ,.	 pi a) a. ,,	 0 no
	
, lc ..• ID C) DI	 r•• 
rtII	 '	 oo
' IN rt	 o .	 a	 0 p00. 0 rt • r. rf g 	 0 7	 L" n	0 	 .0fn	 rp	 •-..	 •-1	 0	 m
	13 	 0,0	 .'''
	
1.1 0	 e.•	 13 0	 • 0 •-•
	
x	 • .0	 0	 or) z	 M (0 P IA IA	 ° uo 13 0
	
C La ,	 <	 I-. 0 (7 0 "	 X .-3	 Cr al	 I--00"0,fDl<o301507
	
0 ro	 7	 in	 0-
	
gy gl, La	 0 0	 117 X
LA r% " 7., CD IApi 
	A rD ''	 "'
ci.	 0 1 --. • r' La
	 •••	 Z 0.
	
.-I Q	 r, pi	 ,...	 1,-;.
	 '-.0 tomH IA	 n.	 o .0" tal Lam ;
	° •r.	 O• 1.11
fp
	
LA	 ,0° o a	 o	 a'	 co uz) 0 I'D (1' DI C ,''' p
	
I-, n... „.••	 O ...	 a	 a 0	 z	 P.-- 1,,, fo m ri	 r• e- n to
a n °
	
1-•
•-• 4p 	 0 Z .'.	
/.•	 a	 La
	ID :1:7	 0 o, n a -,„, lo	 to
	 09MAnol,71-.7,..„
..e ,... 0 IA IH
 n cr ,,	 La toI-' m ^ ,i. 0 z -0 11 M‘1) 0 ., 0 1--
	
nM	 0	 0H
.- a	 re
	
''	 O. th
	
0	 re C,
	.0 i•-. a 0 1-. fl	 0 c
	
0 0 r•	 I- 1-•	 0	 •d0"10	 r1fl	 0 r** I17 0
	
C 0	 0 c	 fD 0 0 11	 M	 z	 ct s
	
- p. I-. =. PI gi M	 . C, I
	0 ID M	 1.0 rt	 PI a rr	 P	 e3
	
rt 0 e" 0 0 '	
23
	
H	
0". 0 r+ gy 7'	 al n
m
'4 0
	
n I°	 o	 a-cu „4	,  Ec	 •-•	 PO	
0ga."3a.` P
	
n o	 •-• ,..,	 _ 0 , .	 03	
"03	 s n c 1 r r m 0 0 ri
	
H	 m	
a
.	
0
n
	F.1 pC	 0 M	
0
	
0	 rr < ft 0 e3 o ru m ^ o- I- Iio
0- n ,„ o ro ,.,, pe vi
	e. e'	 0 a P (1) .., <	 P0f7p0	 a cr 0	 en
	
La ,	 H
	II C ..	 A Z..	 )-. rt Pc	 - o	 o	 rocou,4 11;1	 IA 1....	 l""	 IT	to 	 a a
	
a	 n 0	 Z	 PI PI ,..	 00	 ,... rr	 0cl.
	
1••• ,	 H	 0 H	 ra r., ,„,	 P rf '" 71 0 0.	 13
	
a	 n m PI	 n	 .0 I-. r.) . r•7 0 /...	
'-.. '... o n ,...)0	 •-•
	
rt a.°1 ° co	 rt 0. ul4 4 1-• 	 a n.	 9 lo r,) a'	 a	 7..i•_ rt ,..	 a
	
o 5	 ,t3 ro	 0 0 ,	 • a0 r? to	 H	 a t-- " 0 '" 0 c " 0."
	
1--- 0 M 1-. • ° fD	 z	 1,,a	 no-co
	n w• <	 0. co	 P-- .... n ,c)	 a	 .40.-n	 no	 amPc m o	 <	 01:30080	 0 0	 g°(It °0 m	 .0 0 • cC p-•	 eh pi	 "-ttneoM0	 0.	 a 0 r, 0	 , Li ,...
n On <rt , 0	 0 0-• i< B
	
re	 0 (.4
	
P10 	 11 1-
.• 0	 f, 0 0
	
C 1...	 13	 laK m	 E/"Xr."4C	 A 0	
A -.
C ,,
0
	
p I-.. m go 0 4,	 0 a 11 h.. 0 a cr 	00P	 'l ID	 a rt Al D Cl• ir	 ocrja-anao--oa•
• 0"	 (DO.	 a. a• 1-. fl, LO (I,	 0. 0 . 0 fD 1-1 hC a) .1 tl)
: r:rjr20"4p	 ,D	 CD
11)	 1•.'n Pb	 9
ri s	 17" 111
1901'7...07fa.	 0 ,01	 n,
a co ro	 Pb	 m
o 0 9
Pb„
m
• p.' 91
 "11) O.	 ID
, 0
UP M 0 0 0.9
,.,,b-? p	 Pp	 0ol-mp
m „alauo
cr	 m 13 a.ID	 P. fD 9 0• r-n0'PbDroirr0r
109 9 p90 I'D
re	 el	 11)
m 0 ID Pb X
Lb•0n
0. 0 LaM0090m90 .0 rtP1 ••n
•-•Lb 1••• •-• • fl
Pb
	
In	 1,1Cl•	 1-••	 ni
111
C 1.0"
o M H
•-•
p.
P art rl O
CY	
a
o-aann
•
,,n..g....	 0	 „...
vrol4P.H	 1-4	 n a 7' P •0 ta a to P.	 0. P Ct. 0 0. P.f:00.nonlia	 z	 Orsp,a,ripa	 , 0„.mmta.00 	 0ar,-,morya	 a o,p	 a<
m0,-,	 .-r. mv )--	 clm K. 	 n, wn5	 PIC.-0 , la 1-..	 7 - UP	 m 	 €	 •-•
moc p- E5:o	 7 IL 0 r, 7 " n ..< 0	 .-- in	 'P ' rn 7 g
rIvr",-;1;P	 n0 La ua p 1/:1 , •-• , a	 0 •-- 7 ID LO,-; C	 LO 11	 CD AO P" MO L.1.	 1... CD .	 r•	 0, 0 p 7	 0n	 n	 0	 1-•	 r,r p	 r	 o	 0	 0 " ,,, 7 4 n	 ,. 7	 Pb '0 n-
••
PI (11 rt C	 0	 Z07 IA C 0	 h
r.	 n	 4,	 0-P0o„.11 P. 0 m •-•	 7	 7	 O.
ravO.,- 1;,-,	 n	 CI'srimon".°X
mP.	 0 0.
D	 n 0 )••• 0. P••	 ?	 0-Kno 	 X r 	 lo o m0 '''	 0	 0	 M...."	 0	 1...01...	 1.-	 r(1, n 0	 a.	 p	 0 	 1,3 7H	 „H,,Pb  m gin, 	ma 1-.	 1-. m n ,- 0 -0 M	 0	 to	 ., 1-••7	 te, p	 " M
Z
' 0 CrM P.	 D'h.....<
D	 n p• na	 0	 H	 7 IA M 11 in	 D-IA	 .	 cr . CD 7*	 aA " r r, a 0-	 PbfD 	 1-• D. P... ..,, ,,,,,	 ..... fDm 0 < r•	 7	 ri. ID	 7.0
"	 to '0 M	 1-3	 0,,nnm	 WO	
m
al	 0	 p.
.< I-- 0	 7' ta	 P	 0
o r• to a) m Pc P-
P D	 1-' P•	 p•
p	 .100t	 H	 Pb	 I.... fr '-' in	 1.-	 a, no	 1-• ,1::, 0	 _0	 IA 1,, r• ..	 O.
rt M ,...	 ID IA r,	 Z	 I...	 ,....<	 .	 '1'0 40	 0" 0 r"0 11-• '''
'0	 n	 7 0 " "7Cr ,..00	 0	 D	 g tf, 0 I:" 2 n9.Pb 0 '0 (1. II	 a	 a
1 - , „c1) '"' A• 0 0	 „ n	 0.	 n
, ' '''' to rft to '	 -	 ,e13,11---'0-
co" oul	 .
 no •-•°'- L2
 "4 71 '	 D ... '-.. 11 "
';-:.V.12111-:Z
D'o,..,	 mvD'„n b< PI < (1)	 0.1-„....r
0, 1.,	 1-.	 C5'1<7	 MO"	 )-. 0 ° 64 D.1-0	 K tr 1-• 0 0	 LO D	 up	 L-•	 7"	 0	 p	 PbnL.	 0, OP	 to	 <	 1.-• h	 ,„
0	 0	 (1) ,C1	 7IA	 I-• ".	 p 7	
m
P.	 r " 1- ' o 0 "1'1 	 nc''
"..0 rt	 rt IA 'I	(-OP in 0. „ P-, to,	 p. ••< 0 in,	 1-
" rI •r Cr 7	 ID	 Dr	 tn	 0	 al	 n 1-.0	 •-• (D al	 .0	 0. 0	 ri, '...	 0 .	 M	 P	 III
0 ri) M	 to co	 no 1.- •-• . Lic , Dr 4	 LA	 M 0	 7 IA Mlin 	.1 0, a 9	 m In ro '".	 0	 •-•	 P I-, DI	 •0
r. '.- f) M ri O. M	 0 M 1:1	" 0 P. PO al	 h	 I.< P• ID 
-•D.	 0 .° P	 7	 'On0.,,conroP	 I	 la 0 n 0
m 0, 0	 t n 0	 " r 0 a ..„ ch n m	 ..< fa, . 0 0 0.
,., 0 rr •-• '''' 0-	 0--	 0 5 „ M M rt n	 M
. P0 nP C 0	 P	 ar .0 -' • ro 1-- ro	 . " P. 0 (.0C .	 M Lc) .... rn	 L: 0 a 0 Lb,	 n 0 tu	 n I" 0 n ". °
n	 (1, 111	 p,"	 P,	 0	 9	 C''	 4'	 •	 P'.	 eln	 11'	 •	 Ps	 maratont71-•	 Lo ,	 rr PS' X.....	 1,,,	 ,-.•DI •.)	 rh ID ... P1••• D• 0 0 7	 r	 P. 7 rs 7	 Pb I-. P I-.. 	 1.9 7 •-• H ,,, p4.1	 p no 11 ali••• 0 1.1. 1  0. PI 	1.9	 0	 0, •<	 cl. m	 flo	 M	 7
Pt
 0"1 IA 0 to t• n PPo to	 0. n o. in .0 ta. (1) C
:00rOnmocm .°0 : r •iC 7" '37 Pb	 coroammx '0
-. PIAn	 5	 0 (D	 0 M ID Env	 0, 0 0, ro	 I	 B
N	 ••• PI
	 p,
9	 (1 P.	 • ri
•-	 Pb nUr, P.O	 0, PbIP O. D nIS to IS X p.. 0
 n
0rT p.i•" 0
P p 	 pA
1 .-. 0 7
'V EyB	 n In 0IAI'''	 70 . 0 . in0	 In	 L.J	 •-•0	 ,...	 (S UP
m	 < no•-•	 4, 0 0(I>	 7	 •-•	 p-h
la IA	 c	 IA
tow	 .0" 0
,C1	 rl	 (1)
In	 (1)
° 0 n	 ^ PbP r,
0-or r	 oc)
G	 P-• •	 (IS O
'0 rt	 r.0
om	 1,-;',c)	 Dn
Pri0:-TO1-**	 n	 r
n	 " ••3 r	 1-1 •	 M 7 n7 ,...	 P. 0“ 107v.	 Co	 r..0	 p
1/1 P 	 it)0	 P	 p
h	 1- •	 0, 2 in	 I-,
w Q.	 M	 Cr Lp.	 n0	 n M	 P." n	 0 m..t'Crn X 0	 c0-•	 n. •-•
', r •	0 m	 •	 Ln LI°,	 0- 07CL	 0 n	 •.0 rr)...04.0.2.	 - la 1....
°
M	 a in
^ Ba	 ,	 trCO p1--.	(D
'''' I-. p. M	 4	 w 0	 " . cir X 4a	 „, 4 'n	,.,'.•	 n0	 0 n ,... ,zoo . ,... ri c . p, .	 n 0 1...a) •-- 0 0- a	 I-.
D.WW041D.
M11,... p Pb
n	 1),
n 0 0 4 CD 01 lc (P 9
	
m	 1-..,-rtCD	 si7 <	 ‘II 1.1) r- "
moo	 r p,	
0. P. sr cr0	 Pb....r)	 0.	 PIM(D P'	 a
o 0	 0
 00.	 .t M 11 rt 0. II	 r, a„	 m (0 n r,
. n P" .	 1 0 r/ m rr	 OD.
n	 0' 0.p	 7 '0 P Pb
0.,...ff
'0 D H n 0 0 ID	 1-0	 0, tr 0 Or 0, go	 0-•	 so	 '-' Or
oaco ll 	a m IA	 n 0 Larr a 0 piID M P 0 n Ln 0 M.0.1.4 1...	 P g ,,,	 0	 7 O. 9 to
M 0 „ çp 0.D-g	 c m	 0.
r•	 ,m
D.,7 0	 r.
crk-Onnua,n-- .0 10	 co 0 0 ,L)
„.	 (t. 0 to m
CT " " fl P_ n
o-on'	 in 09	 M	
'0m	 <
o	 a I-I1  0 X •-• w
Lo'- '1- D0J0
...	 c	 n	 I" r rI1	 II/ '	 i',-,	 21,I, to ,0 n••• n Cre ''CI	 Pb
A 7	 1-'	 Do	
n 0-
-,-...<	 cr0	 rr i-.. CD	 fa.,,} 	 n	 -a M	 n-•	 M	 00	 M n n M n
. "‘	 0	 0 D.D ip k1:1	 0,	 11	 n LO	 1"1	 n
pi	 '1 D, 9 ro •	 •-••	 a n 0 uaISIS r, 0 9 ro
w C DI 4 ui c'	 ::: t	 U'l '13 0
o ri	 0. n
P.% < 0c	 „	 In 0
n	 La on-•7 0 0	 n'o
D. 0". 041 r; .01-
<a 0	 rir	 ' 'lO<
PI r 9 •-• to	 Dr ia• p... f• D. n
L1 n Blo p •... 1... 	 o
gt	 P...ID M 0.7 I - . EA	 ::, 14 il iD	 i.
no000n0“.MZ000'0'n.0.0.1-0.00F
cl ,o a no a z .„. p, 1/I roonz	 tocrar, p •-i notaX	 o
romamva	 ry, gp	 CA H, 0 ID	 DIP0000	 0•113(11	 [1:1 7..
0 0 01m 	
c
.,'	 an	 9!
'''..m,to
	 .0m
	
0. 11toto,o	 7	 PbMI...an	 Pb	 0	 n.nolorno
u) '0 a, o	 .	 '..rp ro 1... I-. 0. 0 0.	 •0 0 •-1 a
	
1-•• rr	 r° 52 0- -6.	 a 0
Pb n n ,
a
n'"	 0 A	 go, mc.,.1.., mnsv. zu
co ti. 0-1% 0.	 e ... ,... . ,... 0 •-•	 a to	 rt 0	 F n 1-.n	 r t." .	n o 	 '''' oR0 CI g DA r. PI
	
0 , 7 1••• 1••• 0 n'	 on in p. P.	-	 m 9 cr ••••	 to0. 1••• DA 7 n 1.,	 p, •ft,	 0. IA p, a< 0 0 p•	
<0	
••••	 p, n ,...	 ••••	 0	 <
0a.m 640. 0.-	 P(Or...	 1,,	 nra0o...vC	 0120..0.	 m
ID	 ••	 4	 tn F 0	 ,	 In ,4	 0	 1•••	 D 1., 1...	 tr n
PI
rr a	
n0
m °-	 -, a n ••r	 .L.1 x r•	 1-' ••• m a	 n 	 00
m0 2° /b	 1,5;13.,L"Or 	 mw	 .. n rn la p. P. ‘,3.. P.r  ';' 0	 mZm na ri	 0 a
11 '0	 a D'r 0,	 DA	 P < e	 n	 iT a z . P- . •-• r0 •-•	 O'OrPotn•-•	 a - ,- a .4 .„.'	 0 ,,	 CD	 Z". .. m 0 -	 r, - c
	
, 0 0 L.. 7 0	 .-3 Qp 1-.. D. 11	 ..'	 n fl	 M	 7 0 0,m to P m "1 a	 r•-• 0	 1--. " A'V*	 tWP- rlr.	 fuII 90. 1-„ppm".
'0 IA 7' CD n••	 0 '0 1-• o- '' 1 '''' a-	 z<	 ow	 omw-,9	
om
0	 ID p	 0 ,,,,.(D On, ID
.4mrlo-r.BID0 rr ... 11	 ,....	 '0 X	 0,'1	 11 IA0, 0 I-- tn n	 n	 CI 5 la < g A PI a
	
I-• m	
1...	 0131D,,,, 4Crro	 0,(-101-• 0 0 n
ri 'ID	 'CI	 D.	 ": ).-- 1:1DP :"". SUI: D'r•D tarp	
0 0 i ... 0 0	 0 0-• el to
7, ,, .„. 0 ul rr g	 1-.• Pi F ,....	 Z
1- In In 	 no a n .	 n-in	 guet	 1-• " ..	 CO	 a	 rt
o y n 0 E n-	 n ( p •- • 0 n- 1- . 0	 73
D M I' ° " 4' r° < D
	 re	 4 "• ° - 11 ° "
P 1.0 CI. '-.. n	 CD am 0 "	 n-nto
n	 .	 P. 	 m" o to a	 cn rt a '	 • ri	 pi 0	 cp CD 7 7 rip ID	 rt 0 Pi 1•••es	 '0 DC"	 •-3
	' 	 Pria9"	 13..
	
ui	 • c I I-. 7
•-4
.0 IA < m	 19	 H 7 ,,	 0
	
r. 	IA
•-',.	 o" n 	9 or 0 Lo --uo	 1-,:.riah,00
Ion I"D. (!)	 "ro	 n.3 p 0	 MI 0	 0 p	 Z
	
7 1-. -	 py M P1 A' .0 P .."	 1-. 0, .....0 a a	 mgl, 0n
	
nIZI	 0 0. a.
	
M'CIOMM"43	 0	 ,... ,0 O. 0 
...< Pb	. 0 M	 LA 1.... M	 0 p -
	
b.	 n.< 0 7 " ,, ,.	 11 I-••	 C0
• .1 11	 1--• Pi	 0	 U1	 fp 7	 0 ••• ••	 7	 XIp	 r 0 a "Lil B	 •-•
11	 2: 11'
 4 'I n	 fl" r "1 C). n . MP I 0 E "Mr. 
O. P P 0 7 .. n Lp
	
n•••	
=to (1)	 • ri I-- (D
	
..
9 0.. IC	 Pb- 	 0
	
IV )-..	 a, .{	 7	 g fD g 0 g	 9	 1-..t	 L...
C 0 7 r	
.,
	 IA	 La " r"	 Vw	 n , Pip-is
•	
'0 IT 7
-• n 0 LIP -	 0 . 1.4	 ,1 1--
., 1-. • (D u,	 0 •.• m	 u,	 O". 'CIXr ',..- n"	 , ,c, • n	 D ". in	 a.	 Pt7 0 Pb	 <r, V	 0 ,_ o	 0	 PI p Pb, 	 Dr(D	 1--• 0	 EC r'„. ,..,
LA 0 p.. V- 0	 107-r '-'<-. MX rn at la. 	I- 0* n
	
•	 n up 0-'
UL 0,. fD 1,,	 n a) 0 1-• 1-•	 i.c to •-•
1-•LA
•
z n n o v to n •-i Pi Pa El
o 7 0 rn n .< 0 o' % .1 00 Pb	 0	 7 1.... A, 0 0
Pb	 0 04	 CA , C 13 p...114	 n 0- n	 0 0- r,
rn 
•-.	 7-0	 '-'•r• " r/ 007 r. 9p...LO P (I) 7	 LA	 IA 0 11. ....
0 < g ig	 r, 0	 ii •...
r-) M ID •
	
8	 t..-.o 0-	 laOw-on7 C	 2• I-•• (1)	
=D O° 00 ,. 0 DA	 Pb 0.V
M	 Pe 0 nn n , 0 t 9p, iC	 0	 la	 I-.• a	 " a°
0	 rn rn IA	 '0 rr .00 M 0	 p ,
rt 0 = 0, , 0 0 ,	 O. mr.
n '-,1 I- a) 0 om	 n armH 	 0.P	 M1...	 ".	 n	 aP p 	 a)	 •
	lo ir o .-. 0.	 p C 00
	
,_„„	 < 43 P-. C
	
Pb 00 1...-.	0•11.P.00-3
ntn ro m 0	 m , PI cr 07 0$ IA	 n	 1- 0	 (P P•
M a °-	 r •-•	 o	 Pl 111
	
Ph u," pi... 0 0	 Cn 	 p,LA - r•
0 0	 4 El IA	 .-1 g 0 r.u.0 .,... Or„...0 0  wa)	 rota. Lli ... 0.p Lo
0r?	 < 1......4 	 IA 0 ',1-• , r0 m rr	 w•	 lo n 6""
n '.. D. 7' 0 8fa. 1•••	
4
0
1 PKO0  
7P MPO"P m PO 7. m cr
CT	 0 rr 0 " ro . P
co 0. M 0.. P P	 PI
• g .< on cp n • n, 0 0
	
PI p•	 0	 LA	 nri	 rn0 0 ro imC to	 0 "	 m (1a ro, P
	
M El .0 La "'	 Plummn-• 4, 11
	
pa' C 2 c° V:3 	 n I••• r
1-. IA --. r"11 m "	 •T 1.." 00 .-- 7
	
rl 0' n n "	 M	 '1
	
7. p... 0 CD D.	 IA	 44, -0, 0M 7 •• UP ID
tn
0
0
	
II
	
-
ta	 re	 n	 1-.. 0	 0n . thru	 •-‹	 n In re	 /-. t'D	 P. °	 Pr 0	 7
•-..	 A 0	 A--n 1-.in- 	.g a	 ." n ,.."'	 n < vii	 .0 r.„	 a 0-	 op-p	 a <M	 I••• (D	 re 0
	
ta	 elrn
..<	 '0	 CD	 0	 '0	 7 '-'pi ll P. B D• P. 0.0 P. a
re	 0	 I-.- rt
	
DI CA	 r' 1-II--	 .... M	 (1 ID	 <p,	 DI (AID rr
co	 a	 pi	 0. .0	
2 0.	 0,r) 0.1-. 	 DO IA	 m	 c ,..11 	m Dlv	 m u,	 D
	
P. IA,.... 
t-
er P. rs 0	 P. V uzi	 DP on
F9	 ,-..	 0	 Pr guei '...	
0	 •	 - Ei	 PI 0	 P	 O p,	 0 .
,„ n
•-••	 m in	 a n	 n	 .1 .„ID
	 a	 n O'	 a	 n n	 1-- 0 " 43D DDI
	 D.
P.	 n	 m
n-
▪
 •
Z
Z
I-I 0 (DO CA B '0 0.0  .0 0 4 n a a 1-- . a 011 n 7Lel	 PC 17	 ro
	
OIDID	 II 0" ,...	 1-•10	 I-• Cl. IM	 0 fp	 8 CP
'0
23	
(D:	 71D gy,..." 	 nIDi,.. . D.:: - 	g up ,r 3 I ' :4. 0 .1 1
. -.
	
c 34 ,1:: r u 1DP ' . . . ., . . .< 	 gui  (mo	prl i'DI)" 	 mtOrl	 0.11",D F. 	 pti 00,c,
2	 Di,,i.. .	 0 rr	 D	
r„	 Cr a.	 to	 ta •••
°-‘ 0	 npr' ,1), ..<	 I-. M M	 (A ID ,,,	 r,	 0<	 On
0.	 a	 in "	 0 1•4
	 ID	 0,	 < D	 D'	 r, CT ID03	 n	 II 0	 p•• ..,0	 I-•• 4	 C Di,	 n .<	 m	 0 0	 o
a	 li o	 r,	 IA	 B	 PIN 0	 D" ,..,	 ID	 11•	 ; g,
.0 0 aZ	 0	 ro 0.	 a	 • re De	 ,-.•	 1"'	 a _
ra	 m	 _ .0 	 or.	 Drin	 Cl .ii	 00	 0	 -
cn	 n	 .0	 0	 19	 (p	 PI D' ID	 ID	 Pit IA	 lA	 1..	 < n	 n
P,	 r, t--, 	 r' ID	 0	 ID	 r. I•••
D '1,	 D' I...	 0	 0	 0	 P	 0 0
	
.0 PP	
I.0 La
C'u0 o	 m ..<	 D	 IA .0fD "	 0.	 o
n, ,...	 a a
	
110 n
	
....1-. 	 0 0.  0 2in	 ID	 rn
n D 00 p	 Cr°<	 r, PI	 et InPI 0
n a	 I/1	 p•	 0"	 tr .0	 PI 0--P, 0
,... Dr	 P.	 /1	 (D	 I''
aftr P,	 D• n•••
	
10	 fl LA
UI
• 
<	 n V	 n	 pi Cn 0	 0	 La 0
.0 r+)	 Pe to	 n	 r,	 PI	 .1 r1(D 0	 n IA	 0 P. A'	 o
n ,	 p . o 0	 an nCl ID	 r,	 0	 00P.	 LID-	 P.	 G
O 0	 7 I-'	 0	 0	 0-
D rh	 0. M	 0	 et	 1	 tir
P.
•
'2 U) ' 4 0 : '4 ;I S'' 2. g
.
- P ry	 0,..n ..la	 m
	
D < la
	
LID- a• - .0
n 19 n m cr n p n
	
,-.2. D	 n ,-. 0 0. 0 1-, 1...
	
n 0, 1... fi-" M 	 ODfa.	 Op,
p	 0 7	 l< 2 'I	 a %.cl to ri	 El Re
n O '0	 .' rsP	 m ° gr o D
	
r. a g	 In	 1-.	 11 ; r. n el a re
	
r. 13 re	 C P
rn	 f0	 11 0	 pe 1,, I... 0 D. 0 (P.
	
a	 < m r,	 7 97 ,„P 0 ,,,.M ri
	
0 04 	 DP w. D' 
	
I go' i, `if, . s	 ,, g n .
	
n 0,	 (3 p... 0
	
P . O.. 0 (AID a	 11 a fl:; m rh 0 (,),.
O 0. re	 1....	 ...	 PI cM Or P. n m .1 w ri re re
O.
	
1i 0. (D
	
V'	 0 p,...7* Pe o
	11) 	 a ..,4 ca	 m p,. •-.. L.,. la p 0,
0	 n
	
93	 r,	 0	 •,:l 0 0 ,... 0 m 0D'	 •••	 0 g...	 .;.• - ,..< -, ,-.	 c
	
ro	 I artn' 2 ry rl. a%-. Iwo c'
•0	 a •a	 )-.
	
ID	 nmpro	 ri.P
	
Ii	 Z	 ),,reOPAre,''''r:
	
• D• n3	 m 1.- 0 ri	 11DI
	
n	 o r1	 n 'I' " a) 0	 14
	
n-•	 A' 0 0 1-  tl /-‘ 0 '....
O Pa eh	 0 0 n, ••.<	 IA 0/
	
,..- fp	 0 Pr "-•	 p,	 C
O D 0	 r, li IA I-- 1.... r1 IID(D 0" 0	 - <
	
41 IA	 •	 I-•
O I-	 0	 <	 Pt IDrh
	
nt	 0	 0 .• r, .4
	
CI 0	 tit 0-• o--, .	 0
O pi	 0 0 < o n
	
re	 7 1-•	 Ps C co ....,r/ Ph ur
	
v*	
a
	ID	 PI ro	 V	 M ipt
	
P, 0	 91	 et	 11P.	 s•-•
	
C'	 0 Or	 .4 1,1 0 IA -O
	
CP	 rr 7 	 0 ar.	 C •-•
O 0 IT	 a.	 n IC a sato
	0.	 re ,'"	 0 _ 0 I"' ri
m
	
-I'	 n - IA n n ....
	
01	 IA '4	 In 1-. ft a g. a
	rn n (")	 re , tr n n al	 PP6...mr . •On0Cfr. r. (000-1	 csann.1
	 MI 0
	
P... S 0	 M 0 itt 0 0- 0-	 rt 1-•
	
in *-	 0, 0 7 M 0 0 0-0 0 1-0.0 0 S I'. 0
	
0 0 D	 nu,	 amO	 I-. p, o m PO	 P, 0	 I- la. flI 	 rr Ls- p IA CD	 D	 cna	 ti.	 or„ron ina	 O. o ,	 z	 s•-• rr	 C Pe 0 1....	 CO	 D ' o re re	 to	 rj
	/ -. 0 "
▪
	 B La rrill elm m 0."	 (4, k ti an; 11 riPt 	 0. wry Mo.. ml 1 I n  0 0 r n ,M , . . .1 1	 DP- riDI 011 0, ,,,M 	 f?,	 n
0
IIIaQ.
PI	 0	 M 	 sy n	 1.... rl , a .„ v.
n o n	 al:1 0.n,co,	 Do w (11 '''' o	 a n n," 13. ,9 LE 6 eg," 13	 7	 ... 0r,	 '''' 0 0	 Or
	
r,	 0c. 0,	 o , 0	 M in ,... fa.	 re	 ore or' , Le DP. Do g .._ mn	 ma' ,.." w 1....a ,n  P.O w	 4
	
0 M =	 AI D '--. " " ,..c	 0- n o	 P'	 PiOP. go M
	 o 1-. cr 11 Si	 0 IT o .„ ry0 r,	 1.-	 o Pt t...	 1-0170	 a,	
. * 1.4 D	 X	 0
	
a 0 l•-• r. - I-,	 a	 0. 0 ua	 0	 L1
	
P, D.	 n	 D
• 0 0,	 D o 19 O.	 I-.	 11 In ...... rn 	 0
	
M t	 0,01	 Clat)o	 (00r,	 I...	 ..c) n	 p..•
... La	 a 0 '-'• p,	 PI 0 pi 	 n	 •--	 n
o to	 I A 1-1. O.	 Cr M	 0 0 t._, 7* ° 0	 e'• t... 1--. O(	 P1 C p.	 M to „	 0	 n0
	
1  rp ,-- Ps ,.,
	 m a' 4	 0	 I-' I-- •-•• C m PI n
	
ID 11 P.-	 D	 0	 DIA I-
	
;.,
	
•
	 c :".	 U	 < (1 •-•	 1 ". ID
C ••
 0 i s .... 0	 w L4	 e 1 it, ,..,	 r1-?P'"' ,.... cola g or- . En rip, 	 I - •	 Cl	 -1	 CI	 .
	
.0 0 0 M	 I...
	 n :..r rt	 0 I-	 tr
	
ib IA 4	 7' o- D'amm	 ci„	 PC	 O	 CI,
	
„P` rp	 iv< p.m . 6...O1 is< ma g .0 r,
	 0 aoa	 M (D D r. rf 10 0 	 0	 na 9
	
rn	 0	 ft	 rl	 rl o D• 0 a r, p,	 0.	 r•	 r,
I-• 	 PI	 I-.	 P.•	 p,
	
,1 D	 G	 ii,	 no.rti (
	
ID	 (Dv's-- ,p, LaD=Po0.	 I•••	 t11
	
r1	 (1)	 10. " in	 z , n	 q:-.)	 mO , P, rr	 IP o r,„t,	 eV	 a, 1-• re
	V -	 ta, < re „„ ..... a	 c	 ri a.	 1-- O. fi'	 u' 0 .--.	 " °'	 '
	
pi (D	 P. r, 0 Sr	 M '0 M	 I-. rl	 fp ..0 ta re „„,	 • ea	 CT ICPI fD .	 Pt 0	 - • ,.,o '"'	 0, po r.ar.
	M ..< ... ,	 CA 0, pi r1 IC Al 19	 11 fD or il, - • '
	
C	 0 D ''''	 n cors • c I'D I	
o la 1.... 1--.
a a< P. o 1-	 IA r•	 m la 0 1•••
	
1-- O	 a li 0	 ,..M. A, ,* 0 L"..	 f-,	 n 11 l''' "	 O P.
	
ty in.	 re ep al rt. M "
	 " 'I 4 '-	 ••	 tr	 0 0 ri „.,"'	 m tr1 ep 97
	
ID 0	 0-	 Pi	 CA M	 o-..	 0, .< ,-, .E3 p PI ID ••••(D .., ID P,
	
0.	 IT	 ru 0	 -
	
..1 9	 0	 D a • •	 0 1-1 D	 IA 0 p.„ "
	
a	 .. 0 7 _	 n et,	 ri m	 a m 0 '1 0	 0(3rp
	
re M	 n .- ..<
	
a,...-' ,..0*	 ro ,,„ 2	 re p 4
	la'
	
ori .2 on 40 a%
oia inr. np, wri nr, Mr., tap, a
	
f I	 0 p .. 0	 --, -...
	
a, p-	 0 i_. rh 0	 P-•	 ruri	 n-••
O 1/1	 0	 0	 ..,rt fy	 flr	 fa.	 0 P 0	 P.	 a	 ID1-
	CY
	 a	 f., 0 r' a	 Lj ii •-.) 0 'V	 CD	 11 0 " 4"/ 0 °-	 re ,.. < w*F11	 D" I-' Cr D. 	CT	 o- Iv	 " o	 0 r' CD 0
	to a	 r, p,	 IP I	 er ....	 7" pi	 c 0 PI • D0. 4 7. 6.,	 0	 PhM n a
	
0. 0 ID ID' 0 0	 K	 o
	
P. o	 a ,	 gi,	 P. DO 0.T •.'	 M P en. .10 g ,., H n gu xnro
	
r,,„ .0 .	 "	 .-3	 p..	 fD 0 P"' 9
	
17, ri ...	 r)	 .- 0- P0 ,.. .0 0 r, 0
	
p,. 1-..	 IA 0, 0 I.... 0 ci
	r
o
• t.t. 0 R o PI	 < 4' r‘	 '0 a D n'
	
o C l 	 •t, 1,, c o u,
	
lo 11 `" go	
•... a z . z g ssa ,...0
	
D	 n n 'D -.ri la	 .1	 10 n	 I -.	 1-.. ,-.. fp 0
	
n-•	 L. ." c .0  '0.....	 P.	 o	 n g
	
0.	 p, C	 0	 0 LA 1-1 CP Cl•	 M I.
re	 l'' n e"-" 0	 `<	 I. 0	 II.	 01 l''' Pi 1-. cp m	 la Di I''''
	 " t	 :.7 0 P. 0 p•0	 V 
CY Ul l'-' (D M n 41	 r1 7 Pa cr
CD	 IA P. I- - ...<
	
O.. 1-',0 la	 ,i0 0r1 7., .r, g (D I la n-• 0., ea. . 0,
P.
	
•-•	 P-• 1-3	 Pt 0. In IA M M I-3
	
P	 Pit 0'	 9 M111,-.0n.=.
	
.-.	 M	 " la 	 I-• "'O C I- (9	 ° (D
o ".	 1-•- 10 nn
n 0 npr,vonn
	
0 ro 13 E DI I-. Do ID 0 C	 M
	
(DI-
	
M	 1... " fD re 0
	
ncp,•-00 0, 140 97 	IA	 '01-, 	 IR re < 0 P r• 13
	
a. n ,...„ 1-.. 0..0 La Po 0 0	 14	 fl 0	 fD 111 o 1-i• CT 4 130, 1....	 1... .,- B I-.. 0	 rr	 Pi IC
n	
O	 (1- pe ...
	
(D	 Cr ....	 CI al n n fD	 r,p• '
 v n - .- a0 p" ,•' .1	 ° 0 04	 "	 I--.	 14.• 0 rt
	1 ... 0 P	 M 49 0	 D O n
	
re ID 0 'V	 V	 0
13 w' P. /... ‘5' P o	 n 0	 .	
0
1 	 ft 0	 rn IV pill p, g p,1-.. PM
	
P'' 7 . ° C O. 4 0 p• 1..•	 0	 0 0	 re 0 n re 0 reIA xi - 0 n	 (D 0-'0	 rr	 IL
	
w . to re pe 11 ri " 0(1	 ei	 DI ,_.	 c .1-, fD Pi 00 0
r. lo• '1	 0 D-	 ° 0	 0
	
P. •-. 97 '0	 n-•
0'0 0 " M M 'I	 ID	 a	 1-' 0	 0	 tj C 1-. 0 "'
	
Dnv" On • C0	 fp	 PI 97 fp 0 4
	
M " C	 M	 r,	 M	 .0 0	 r, I-'	 '''' '0	 nr. (D	 o...
0 I	 rt ,...",„ C pi rf .	 lv	 ,...	 2c bil rt
	
Si rs
	
nap-..GOOm
	
4 ° 6 O. n " P.' sa O. ("P	 crv cawranDo n Co m : ri p.,,	 D.	 0-.. ID
a
	
11 ID	 m	 a D , p 0. •.•
ri re =
	
ID
	
ta .0	
'17
 'i10
	
1-•	
D C ri Pe
	
li	 0
	
0 , 4 re v • v la CD MD,	 9 I-, 	 1-.• (0.
	
1..
 
CD ,„	 mCI	 11,	 r, 0	 al	 At
..	 M	 11	 ID	 °	 0 p	 PI ID	 p,p
 (AID pn
nnnin m	 m 0. DI	 OD	 Ontl
	
Mt0	
m
0 p..-I. 0" 0 n P... I-.. I-.•7 11 1-.11 C n < 0 
	
.. P. II) ro 0 m 14  , IA r.	 I-. 0	 fD 0 0 ...• La r, 0
A 0 is P., ,1 0. ,,n ;:',
	
P. 0	 a..0	 n •-•• u. a 4:1 Lart .1:1 o 0". p
	
r" • P A. 0 ..• 'CI 4	 P" 0 • C 0 PI	 P. 0
" • M . : 0. c , 0 n
g0n	 0
	
0 
_ o 
rr
'.. H '.< in rt	
M 0	 MOMDMO
	
0	 IA re	 m B p
	
' • 7 0.	 ID 11 D	 1... r(
	
III 7 fp IA P" 0. II.; 0. fD r,	 0 el	 r• ni... M 0 M ti- .	 0 f
	
.00
	
0 D M r 0, o p ..
0
HID00.0 0	 p .1
	
fl ies 1:11	 1-' i.-•0 fe 0, 1-	 0-•	 n	 fD 0	 CD IA rp 4'9 IC 	 0
	lanp 3 7 . pc ••••• "	 9	 fD n-••	 I- r-r
	
M c	 PI IM0 vr. n) ...< 0 0
	
of ° ( lc " ° 1 im 01 r, 0 -r ' c g	 0 ty
r ro-"ts-b,...	 ,....	 n 1..	 ii . r) h‘
	
P. 0 M 0 M m I/	 0 n	 (711
0 0 10 7 11 n a D'  1-	 0. D'
	
PIt0 • * we" . M 1-' 0	 • .	
0' D• 0 su 0 re
ID0 I-" IA '-no

En 2
0 DO
IP a
0	 - 1 a
al	 •-• n 0
7	 < 0L
0.	 ...	 z
a)P1
	 53
▪
 )
O 2 .-I
0
n O. 0 .3 r X n •,13 in	 (;),g	 It et. M „. p 0 n g
	
"n,,,0D00.	 if)
ro	 M n Cl. ^ , L-4. ir, w	 In
O O' 11. M „m F .0 m	 P4
0	 P 1 .. fp p-i 0 . •n „,	 r
re	 .1 11 .1	 °.- nre ..'n '2	
L-44DP	 0 1-- M
".0	 re LP 1.4 (:),nul 0.- -rt (I'D	
q1-1
7	 M CD c n o < ,,,	 0
n 4-4 ,....	 0	 CD • '	 Z
M ID 1-.. to 0 IC
'it?,	 Tr,:.	 r n.P1 G I° or'	
,*Z
0
0-n ,.../) rr 1'• 0
1
O n	 0 r, rt nre,	 7 0 '''
	
P re, rt 0 CD 0 7	 .7
al 0 0 ID M	 ,r.'	 0
r
.0 0.P10.P. ti)D. m 0
Cm'	 E 0 a ti	 11.11•	 0 <1- o- 1-- 0	 1..
" fp 1-4 0 /•-• .41 rt ,.-L.4	 n-• D 0 d,	 Z
. 43 K 0	 .1 c	 .1
Pi	 0..,0 ri u 0
O 0 11)„ mL.A. O. „ " , r. P
0 < ' 0 9 0 ..
o p..
0" 14"11) ID rep'"7' P'" 1"'".
a. 0.. 0 ii 0 0'
^ 0 NI
cr	 n3 X)
C rt nO o O
11 0	 at
•• 11) p•••
Pi Pi
0
O OP
O M
• 0' l-
c o9 eLl
M re,
O 0 n
▪ 0
Al r 0
r'0 n
•-•
O p.. p
O 7
4 re
/Is	 0O ,,,
" 0 C
CD	 /•••
P
D
•••n
Al
(1)
▪ 	
<
•••••
••••	
<	 <
<	 •-•
"
m 1-
rt	O.
0
	
a a. 0 1-4	 0 9 4.1	 1:4 4.4 n-3	 a• (-) to 40 a NI 1-1	 11 PA rt rt 1-" /1 X	 1:1 Pe A. a 0 r, 1-4	
c
	
0 M 0 7 .0 m CD 0, Pi o. D. .°•,.., 0 C P 0 " 0	 11	 0,.. .0W 	 o„s 0r., on) D•to	 ori n.0	 ,...1..  6... g 7	 0	 o(n	 tPIA :T1	 '0	
O.
	
p, ,0 0. rt P O in pa o c) .0 0	 -	 p-- 1-i 0. 0rt	
r	 IV
0 (D	 CO	 r1 rt 10 pi < ra	 n a ,_, _	 1...1• (D	 0	 .a) 9 0 0. ,	 1.-/.	 c	 p...0	
1-1,
IT	
CA
, ry 0	 Da	 in
	
0, (0 4	 '0 -- 0	 D. in O.	 .0	 O. a, 0.	 11 f....	 7, re np 3 . 	n	 0	 t-•• ..... 1-'•	 0
n	 6 124 4	 1-..	
4oAl
	
11 0 Li. 11	 0 ,_,_ 0 0 1,-••• 0	 0 D. 	 0 PI	 G (71 CPI	 ,in 4 n (1'	 a) in a	 " °	 V	
n
	
.-- 0 ,..	 II O Ito ". M	 ro	 n 0 n-•	 0 n <	 0 g ( 0	 1., fD	 0	 0	 D.	 ta	 ,17	
rt
0
	
0 0 rt M	 r.ell e-•• 7
	
ro 1.-- P.1 0 K	 fl 1••••
	
° to ° .0 10 " p	 • re 4:3 07 ID G	 in	 re	 rt )-• .....	
0
0 ,0 C Al	 a* 4 11, ° 14	 0, u3 0	 M	 M	
7
7	 0	 re	 I-•	 0 1--	 re °	 PIWMC, 
re c 0 'CI
	
ru .. Tr re, ,0 7	 •	 re	 (1), 14 0	 0
°'0, D 0 4
	
py r r u 1...	 1.• 0 0	 .0 I0 0.
1-- 0 0 1-% v 9'	 o o - • ri tn n'nm	 m p PC P,.... 1.1 V "
	
I31 0 oa " 1-.• PI	 1... 0 dt, 	 ‘11 n•••	 fi	 1,	 D.
..c...., 0 :21,
0	
0Ill
i-Cr.r,n..1 r3"-M ! 4:o op; gr9 24
	nrCni
Al
l •	 i a :
I- 0 n	 ° lonn,",..,	 (DO  . re p in	
AlAl<	 1.." ° in C .0
P 7 ft I-.
re M 0	
ri	 Pi r'
n rt	 re	
reI-•	ID	 1. ; F. 1,...: CD: 4:3Mpi ;':	
,_.	 0 Di 0 	 0
OP	r+4
a 1- - a 
B ,-.0
	
p,	 ...c . 
....
	
., 1.1 0. 0	 gb
11
0
ff
M
I..	 , o •	 1...D1,11mg.1".'
	
0.
	
c M ff Di R /2, pi	 0	 r, ()	 0M	 ,C. .1	 o	 < 0
0 7
	
.0 r M	 1-. la 41
 0 10 1_, 9	 n o 0.	  0	 r' Pi 0(0	 B	 t,..0
t-h	 re	 M
O P	 Pr rr ,n' ,	 CD	 P Cr	
Cr M ..A 7	 P
	
1...	 11
a 0	
n	
wn0	
0	
/1
oPI	0	 0	 0 IA	 rt r-
	
PI	 C n•••• ‘'P
	
,... 0.	 c	 n-•	 inO -
* PI	 19	 1... g1 0 ,., re	 tel	 r..	 0,	 a	 M	 7 ,	
0 < .,'	 O.	 ID	 LA	 C	 0.It	 '''" 0 ''' ' in	 ID	 c-	 re	 n
o 7 10	 P 1"" °.	 n 7 
te m	 rf
	
rt Di to	
n	 rt	 0	 a. cr
	
P.. 0 IA	 17 Ci.	 "	
7	 7 '."4 ***. n
r11/ ,Ja	 S	
• 01 n ti 0 < 7 ty A'	 0 7	 .1	 0	 1-..- ..1 1	 n
	
o - 1•1	 1-1 o.	 fD ....	
0	 1-, Pl P	 CD	 < •	 re .0	 reI-	 ••VI
	
ID C CD
	 re	 9	 CP n	
c
	
De lc L.< re g	 4	 0	 o 0 D 
,--	 ,-)	 ci.	 M	 rt.
	
Pl. /.'. 0 ,.. PI 0,	
P.' 10	 C"	 1..-	 re 1:1	 w Lei CD "	 o•	 IA	 (1)	 0, 4 o R
	a ro l''.	 o	 IJ	
0 •-• ttO 0 0 4-4	 4-1 n	 o la-4-1 o	 0	 n V o 1- 41,	
7 . ,_ 7	 0I-'	 1.'	 DI
	
11 9 <	 _ I---	 41-- <	 fp = 7	 11	 • P •-• 0. 7 rt 03	
'0	 Al P. r a, re	 0	 re	 rfP n	 fD 1... U1	 ' 0
	
v	 - 
a s m „..- a	
M
m m uo v 0 a	 n 0 ... n 0 43	 Pi ° u' 	
II	 ri	 Al
	
7 
<P	
it 1•••	 ... ,....	 n-• •., ri" cr	
0.	 0 ,LI 4,	 rt
	
P n,	 rt rb1-• re	 La	 PI i., ...
	
- -, 0 ro 1.4	
" un ..0 0	 CD
r.,	 ,.„ a 0 0	
4.1 "1 n ro .i3 )13
	
0•••• 1-'' CI' 11 ../ 0	 111
	
'13 MI n	 1.-.
	
n - M	 _.1 I-. 0 ...14 0
fl U' IA 0	 n n
	
n	
0
(0	 F rr c
	
.0 CI	P 9, 0	
0
	
A, IA .<	 7 -..	 0 `-t• n	
0 IA ..0 , rt re
	
- n re	 M	 I...
	
a I"	 ,...	 rt	 P CD CD r• re	 0 0 0 pa ro Or" .1'. (.;
	
tO IA o...	 l''' (t) ty	re Cr	 P7•1117 7-	 to n c 0 n .4	
o•-• •-•- .0	 f,	 .1
	
II1 .. 0	 11 1C 11, M 0 M	 1.1 0. .. r 11 0	 s 7 O. l e O. CO	 et 03 7 n co ts	
to	 -
0 to
•••nnn 	
en•
	
••nn 	 ••••n 	
n•••n
	Z fl U' 0 .0 O. M p ro n Ul	 a r I- •-3 to a D.0 < 04
	
g	 g Dia. 21, 1-4.- or,	;i 9m lc: (. r•i. mow 70 70,,... e;	 '12 7 ; 0, 0	 0. .4 c to
	M 	 re	 m _ ID
	
••	 n	 ,i -' 1-.. u7 ° 0 D. M	 n ro n rt)	 1-.. " n	 rit 1-. °
	
porort r	 •-.. 	 n 1...	 ". PI 0	 cl• ••-• o	 0 P. '0
	
0	 p	 0
r1
	
0	
r•
70r.O.t 4<nino.nrt.,:4	 0,	 7 re	 _.	 DI	 CD 0 
Ci
0 ,0 0 0 ,- " 0 t"" 0 " " °. " "
et
0 ,0	DI r• 0	 rt 0
	 a) ro ".	 0	
al r- 0 . • e...	 El "
	
_ p	 17.,.0 1.-	 re "• Do
0	 0.	 7	 M ,_ n-•• 0,	 CD M -0.	X	 0 0PI Cr	 " pi,
	
: '<r;
 no 1-.0	
0. ga, „0 n	 o•	 0 n n
° 7. rt It '0	 	 n 0	 o0 0 <	 04 I<	 00	 m
•ow	 41° 41Xri	 O	 O	 0	 DIP."	
CC	 P1 M.
..0
•
	 ,.70,0•O 11 gi, 0, 11 re DI	 re r( •• ta z	 CI Iv in01 n	 Or 0 0 11	 11 0	 , rt
"rtt4 0 • 4 0 "... n to	 r.0	 a a) Ei 0	 " re G ha	 ri " °	
a "0 0
110 Dow ry() ,...g 	 II	A, 0	 U1	 .0 n7	 PO 0U1(00'1
	
arnr 0' ri	 - utl
<	 1 0	 gp	
9 rit01 . n
6 " 1". m I0	 < n	 1,n 	 1- 1-	 1-4. M 0	 ID I'D	 X rt M	 OD	 '13 '0 0 C I 7 D	 ua ft, 0 at	 P...	 nO 0 0, 1-•	 r t	 O	 p	 0(3. 1... _	 a 0-r' 11) 11 00 pi 0.0< 0. 4-4
	
o 0 0 (I)	 .01 no , 0 00,	 ,.. el 0 pi	 I
o rt 0
11, 7 i'4' 0 rt ID in ree e l n	 I-.	 .	
o
	
ro gm o '-'	 ri) (I) D	 P t' 0	 n D. 01	 ' _." te.	,  0 re pc M p 0 re	 in	 ri (0 4 0	 o 1110	 ' I-, 0 7.,	 p• ;0 1- 0 ri)	 O. ,,,. rt <	 "
0 ("'" n
n 	 0 0 in	 •-• p, PI
fj " ,-* '0 I ° 0 ta 0 t-' D "	 c 14 ID	 <000	
11 gm in	 7 ip /-.	 P. Ut la
• II. V	 in'On	 Da,0*,,,n08*	 re ,ja	 el	 IA gio	 P1 0 	 tra o	 I...• fr In
D.	 m	 (D 1•••ft	 0. " 0
. ,0 0 re 0 . .0	 9	 v	 o	
0'<
	 o.,0 ..111 ,..r.	 P 0	 0 PP ri
	
I ....	 ("3 ° °	 1•••• 
0 m
on O.	 ht.	 03	 00 0
7. n	 ro r rt. D °	 iv 413 0	 0 0 rr, t.	 0 p,
.• X 0Zrearice	 re	 O. (--.	 7	 0 0' n	 p u) 7	 0 ry 100 0 n	 LA. 1-4 rt 	 0	 00- < rt
tr 
gm 
, 
n13	 G
	
" " "000	 rr°	 n „, V' 
Pr; P-.... 0 4/ El_
11 0, D 7 '0 ''" P o. Ht to " ii., „	 (t.	 r m	 0PI
o
	IA iv O. 
,,"142"nn mm	 , rt	 I< 11	
a re r,
^ 10 „0 1- '< ,, 0 pi „, 0 0 c co	 a 0 :1n	
0
a n G 0	 13 gn	 re 0,	 0 0 ,,,,,
0	
rt
	
0.n.z0p...E,	 •-• z
	 0
0 1... "'	 i.: rl 0 ,,	 n Di 14 0."	
C0tt 0	
▪ 	
0
70 0P 0 1"'IM M M 17 9 " iv	 rf 0 1-• 0	 0' 0 1 3 rt 0 0 ' Pi o' 0	
0" n
rt p 10 r' el II. 7 •
	
0.1111 0 1.-• re	 1 P11< . 	 ro	 p.om	 0.- CD	 • CD t15	 10
0Do
A
0
VP
•-•	 0 .0
a n)
cf,
tV
	...„	 .....	 ...,.	 CD 0
	
,.	 •-•	
..-..	 .....	 ..-..	 .-..
.....
I 	,
	
I-.	
...-..	 0
	
P.	 r-	 ._.	 X	 1....	 . 	 r..	 .....	 <	 r..	
•-•	 7 (1/ M 0-3	 IV
...	 0 in 0 ID	 <
	
X	 X	 X	 I-•• <	 <	 4	 <	 t••
	
<	 fl 70401
	
V	 1••••	 0....	
...,	
•nnn•	 P..	
....	 a r,mo	 a•	 Ca	 0 07
	
1•••	 Pa	
-.
la	 gl, CIL,	 l•-•	
s,	 Z
-.,_.
	
I...	 ._,
	
.....	
‘C Cm ‘a m	 0	 .-3 •10
	
IA 0 , ri 	OO
o
	
n-• la	 IA
	
0 °	 la 2 .4
	
.	
I-.	 0
	
0	
. .--.	 0
	
,...	 p-. P	 rf tumEinn	 am	 m	 rr I...	 Pr 1). .0 	 0. o-	 to	 ,, _	 0 0	 1... m •I la	 lc 0	 0 rr C tfl Dr rr	 0 RI '
	
p,	 0 10	 7' 0 pi, 9,, ry, ,	 c) r,,	 n-•	 (0:3	 ID 0 r'l	 ID ta	 4	 A. ..	 ....	 1- m .- c o a
	 M cm
	ID	 7 DI	0 0. rt,
	
CD	 0 ly, ID	 0 rt.	 n m	 1-. 0	 D/	 „ 7. < 0	 DM	 a- 2 ,..O 0 P•••	 O''•	 0....	 A,	 n	 I-.	 ,4 co	 ° ri	 B	 0 7 n••• n a, 0	 In
	
C'	 Om	 "90 '‘.... rr	 PI (")	
0	 0. 0	 ID CD '0	 r--
	
ID ,1 '0 .0 0	 a I- a	 " n	 2 CD	 O H 	0 /-• m 2- O. r.. <	 0 n tnro1....
	
1-	 m o	 olo_a0,,,	 p	 ta	 nm	 '0 (1 l'i	 7 Da	 PI"	 it, A.	 .....0	 rnm so..
	
7 rI 0.	 "3 	 '11 an	 .<11)
	
rn	 rt X no0 11 ..	 n ,-••	 a	 CD '..	 Pi 0 al	 n ro	 tn	 ro
	
(DID	 O DI	 ID	 DI	 Cr	 0	 0 l".3
	
M ,... _	 M ,	 n M	 119"	 PI IA	 0 7	 10 19	 ID
	
41 n	 g 0	 n	 n 	 a.	 a 0 ,,, n. r,
	
l<	 c)
	
C
	
a 9 ,-'	 to	 0 a	 1	 IA -	 93 0 rt	 11	 0	 O.	 1.-- .0	 .13 0	 - ri
	
II, 	 0, ,... ,. (I) ri .0	 ' 1 r1	 n	 0-	 1-1 CD a,	 (D	 P.	 in 0	 <
	
.....	 0 71).	 n	 ID	 0 0 po • ,un	 CL, 1.4
	
" o 13
	O ri	 a. ta ‘4 	 0	 0 0	 0- c	 '0	 n 9	 1.0	 rl 0	 II	 7 'I <	 , c3t	 7	 rt .....	 .0 1-.	 a	 0-1, n	 100 o a	 - .,	 "c	 c- 45	 •-.	 A	 ". Ill r.3 n as
	
0 .3 p	 ,j,	 Z
O o0",."0	 rti<	 ro	 (D	 11 ri fp	 C -	 ro 1,-.	 0	 0' I  '	 I-,	 a,	 0 0 r- 7 =. 9	 >n nt '0 n0 nt 0 	 '0	 ,...	 n	 Pi 1.0	 M	 ri	 (Dr " . 0	 r,
	
0	 0 19	 I-,	 O.
	
DI	 0.1	 rn O.
	
m	 0	 '1 	 PI	 a'	 0	 ID Ill
	
rtt	 '0	 0	 E. 1-	 LAO	 0	 a	 1.--• 0 m 0	 Zin	 a	 DII-.	 0 D, ,	 0
	
P1 r. r t u, r, tun	 1110	 n	 0r,,	 a 1"1	 P... 1"..	 00	 .0 Ols A. m Cl.
	
i-..	 a, .0	 IT	 I''' 0
	
IV 0 M a 0. ""	
in 0" II 00
 01--. 1...
	0 	 0 ,c1 	ri	
0-1 (D
	
rr •0	 r, 7	 1...
	
1- . 4:1	 rn	 n
	
(D	
0	 LD a
	
n	 n	 .!. ro (71.	 >	 01 F., crl- Pu.	 7 7 IC	 ).• 0
	
g.	 C °7°0°,,.
	
(I
	ri	 n-• I	 in	 a' 0	 0	 I-,	 0 la	 a a	 co , L.4 ,_
	
r.
	" On
 01 On
 '. •P 1, . ..	 r o1 a : 1.°	 0
P (D rI
	rs rI 	 _ po	 D,LO	 n
	C 	 0 ID
	
C	 rn 1-. ,c, M ,-.
	
a	 o	 n CI. _ .0p-..	 ro I- • -
m	 .0
n-n
	
ro	 13,
	
ID	 0.	 7	 ft	 01	 11	 0 0
	
l 	 't1 0	 I n'	 1-..	 7	 a 7 0 IT
	
7	 0 ''	 pr M 0	 a m .0	 5
	
ID	 CD	 n rT	 0 -	 ..1 0	 ri 0	 0 0	 r-	 ro	 I-. 0 7	 rf	 ll n n ,a a a
n LO	 0 P-0„ . n 10 43	 I-,	 a	 n. a	 rh 13	 o	 0 7 DI	 9	 (p c 0	 M or
	
0 0	 0	 7	 0 ..<	 B.-n a, 4 00 ,-)	 4
	•••• n	 P	
D0
	
CA O. 	t...	 CA0	 U0	 (D	 la r,
	
X'	 o	 rh 0 a
	
to	 a	 w n ru.	 0 ft 	11 O.	 '13	 0	 0 0 .0 0 0 0 1
	
ro r1	 0	 a. n	 rr 6-. 	 -3	 0 (D
	
II IA 0 n P'	 ne	 II	 ri CD	 ID ,.	 r..	 7	 rt,	 0	 I-,	 r" I- 7 7	 ID
	C 	
rn
la	 I-1 n-) 0'	 IA	 MOOMCLOO et r1 " 0 , (D	 n	 n 9 _	 8	 0 °,„ 7 C et ° C'
	
1•••	 M ia LO	 11)	 lo o	 0 '"	 BCD 7
n-••	 '0	 a	 IA	 0	 CD	 n	 a
	
rr 0 .<	 ilortaDeo c
0
- o	 ''"
	
rr C	 n 7 M (4	 Cl?	 nm B	 0	 , 9 r,	 0
	
IA	 "'	 n r' a
.0
	
a 0 rt.	 0	 0	 en	 la co	 PP	 rr 0 n r, .-- n-•
	0 	 DI	 0
(is	 0 ii" CD 1.< 0	 i	 o-•	 0 O.	 rl	 . 	 0.	 •<	 IV 0 M	 • 0. ID 11 ..< P.
IA 7 7 0 r1 0O r- n 	 11	 tr	 a	 0 0	 0	 0	 n	 < ro a•
oh
t 0 rn ri 11 Ell n r, 0-3 r)	 -	 - - -	 -	 -. _	
-	 -
<	 <	
-• r<	 ..	 In 0 P r.. PI
	
P7	 0'0	 X	 X	 1--	 .0	 •
x 0- c ID
	 CrDMID	 0	 r--	 .--	 X	 I-.	 la	 la	 ......	 ,	
•-•	 '0 n n Le ILI0C	 000	  
	• • 	 0 D .1 rl I.'.X D 0	 cr I rr	 ri	 .--	 ..-.•	 I-.	 •-•	 -	 :_,'	
•-•	 `n .., n on 0
	
911 1y rn mOnpn
	 n	 la	 a	 ....., n
	
0090 noto .ao	 o	 - ,- - n'-'	 ID I  a,
	D I- a a 0 0 II .0 0	 I-.	 IA a, g,	 rt
ii, D p 1....	 9 (5 r/ ,... ri	 La
	
o p fDr10,_II
	  	 n	 " 0r.
	7Do	 ICa n,	 OP n 0	 11, P rD .0 10 0 '0	 0. r* Ili 0.P1? 'am 01c	 ono	 (0 (0	 11 I 0 1 , oriomul
,o()	 •-•	 DOw D, la 	 lai ,...	 7 I-1 rt. rt	 CD	 I-•	 n-•	 CD,-.	 PI ID	 ri	 a. 7 7	 b.g a	 re Do o-.	 7 0 C	 a
, n I-. D Or'	 a
	
*	 P 3 " I CD	 0	 •••-'	 n	 rl 7	 /.9 n	 ,8	 m a ro	 t a 0	 0 m m	 11 ft ,... 0.
.. ft t0	 nom,...0	 a	 a,	 •-•	 co	 p	 a. 	 go	 a,	 I-•	 P1 PI	 fl
..	 ,0 c,..	 a. , 	 •
	
 a" it	 0" 18 ,... 0 aty r rt 0 ,c,	 ro "00 rD	7	 "'	 n••• rl La a 	r-...	 I-.	 1-•	 r-	 II	 fl r' la	 (D
	
mrD or-	 ,i)... 0 0 ::: g0 n 0	 I	 BP- 	 rr (D	 II	 1-•	 r".	 •••••	 la I"'	 9 -	 a.	 0 (0 n	 B0o- .P. 7 IV	 p17	 a	 us	 r)	 n I--	 .< ID	 (D	 ID	 tat	 0	 M •-•	 r- .10	 01	 7	 0 '0
	
cr 0 0 HI n B	 c	 0 . n ta	 lo "	 0. (D	 M	 O. a	 0	 ta	 0 0 0t LI r. a (I Il‘ 0 a, 2. 7 c	 0(D	 a	 a m	 DIE	 7 0	 ID	 rIOn°0ii a tp ID	 CO I = ' " I
	
1 PI	 0 n
	
o•	 a	 0.10	 '1 IV	 0	 1-. 0. 0,	 r,,0	 0	 0C
q:1	 ... (1	 0 0 r•	 n	 II	 1.-	 7 o. H10	 c	 1-• . (D	 n	 •< rD	 7	 rt	 pi 4.4	 ..	 n 1- a
ri
 ,...	 I m , a 0PI ..., 0 0	 CT '0 0, .1 0	 ID	 0 4	 rr 4, a 0	 1.-.	 1-	 i-	 OH	 ro	 P	 p ."1 0	 rn7','n rI	 '•m,-?m 0	 n	 %Ll 0	 Pi ip 0 0	 la	 1"•* 10 6	 9 I...	 In	 p ID .0	 B r,	 7 0(01111g sm. (b 	 <rt,...0 rf	 rr	 0 ,-. 0 m	 0.	 ID	 <	 p111	 CD :3
	 m	 rt t-• rt	 n
	0 ro	 (0 :3
	
0
	
0 D 0 0 0 0 la 11	 0 '0 1-
	
"	 I-• m rn cL.	 (1.	 1-1	 (D	 11, ...,.	 ID al
	IA Do (D	 -
• rI	 r- D.I	 rt	 rl 	 tO	 p n a ,,"r ri ,L) ,	 0	 •41 pi a	 Cr	 n	 n	 la "'	 ri.	 .< M	 (0 pi II n -1... ro	 o-	 0 n	 0	 0 I-••	 P .. 0 1-..	 ro•	 ID	 ..<	 § 0	 p..• a	 0,,
	
a	 ro 0
	
.1	 o 0, ri CT	 Utl 0	 7	 ii a,	 I-•	 0	 (D 0	 0	 0i,	 fl la 	 a r'' 1.1 0
ZroUci ID	 P c n-• o
	
11 (0
	 sa, c	 ,011 	 I	 r	 mn-• a, IA	 LA 7 7	 ,	 o	 0r.p
	
Q. 0 p1	 p 0 	 n	 I),	 ()	 0 ..	 IA	 •-• ry,< 9ry .(3
	
IT DI 	 Cr	 0	 ro rb " °	 I<	 c	 LT	 0	 C	 La Pr	 °
	
LO 0	 rrntI co 1 r	
..4	 B 0,	 I
	
to " "' rh	 0	 ID	 rt.	 -.	n 	 r,	 •-•	 0	 .., 0	 r... 9ti, 7 n in	 Er to k.	 m	 ,..< i a	 B fD	 0.	 B IIiv	 I••• 9	 9	 1-.	 a 4 ro a)ro 11 0 o	 0 '< n 0 .1ED	 B 0 LQ <	 p,,	 0	 I*	 0	 :311
	
0LA
	IC pi 	 M P.
' 1..- 0
o nI.. 7	 cn	 0.	 P	 a	 I0 -.	 -••	 < 
	
I...	 fD	 '1C	 PT 1-.•	 n.-	 ID
	C 	 0r	 Or?	 si 7' , r.-n 4 n Po	 in ..o ro p	 4	 a n .0 IA	 I-••	 r7	 (I)	 AI	 0	 0 0
	
9	 0	 0I. a PI ID	 . DI 0 n 	 o-	 ro 9 ,- ,--	 a
	
CD
	 P1 0 	 li 1...roID P lb tn 	 EA I* rn 7	 0	
_ P [sl	 M	 0	 Or	 N.	 0	 r-	 K. 0	 n IC ,C)D 1-.1) 0	 rt D 0r--
	
uzi	 0 , . o	 IA	 07n r. r'P1	 ,... n-• /1 (1,	 7 m	 11	 a	 LA	 0 rl	 n	 0	 la	 n-• C
	
(1.2	 40	 ID
	
a-•
	B	 •-• 0kc n 0 n.	 7 0 n <	 1.0	 co u. Et 11	 to	 O.	 r-	 ro
	
hc m fb	 LO 4:1 ID D
	 a	 0	 0 La I- 7.i.•-•to	( 0 0.	 a a,	 ,rn ,...n oo 0
	
7	 0 I--	 0 .	 0 07 n a	 DI	 14 m ril ft	 a	 0	 PI	 0	 m700np	 la D' la 7	 0	 4 0 7
	 0	 n-•	 0	 la ,On rr cr 0
.	 0 n ID 14	 rr ID
	
El m M K	 0.	 .. rt (D
	 0.	 Cl.	 00.
	
0	 ..• •	 7100
54n-•
	
I-	
.-.
...,
< <
	
1•••	 y	
...
y
•-•
	
4	
-. -
,...
1-
...
.- ,,
•-•-
	
.-	
- n •-3 .o n n n o pi
- Dm m Ban 1 n
	
I-	 ,-.oa' conoc
r•
„ ",	 1-p... •0 IT rt In 	 0
O 0
	
,_. ,_.	 64 ID IV 0
	
C 0	 a ^, ^ la
	
1-•	 ri n p-i 9	 x'
or
P
	
0	
-
-
1•••
	
4	
....
,..
1.•
	
•-•	 r
	
1-.	
....
.--
	
-	
^ 011,
.--
^ 10
P1.mox)
- OM
I- n w
Lr)
cm
00
.13
....
ri ,a n c
°
	
0
0- rcrg
	
01
co
0no ii;" (In n	
o
r,6
 : e
	 niii°0 i
_. 
2Eo
 '..10, •
	
u) .0 im	 n	 90'm	 an	 a000	 in ti, •--om	 r.jc	 "o,o	
1
	
M	 L."
	2' 01., 0 7,1	 orrn pitai:	 n005.7	 ;1,,,,a3"; ,FaiD	 . 7p. , . ,r2D" . 1490 . . . .P le r. 0: I f.1;D:	' Om . 0 i,0, ' p . .orDU . mci 40	 or. : :5.	
1
... . 0'1 .0c (00-
	
naam	 n n-• m	 rt	 m	 0.	 •0	 r- r,
	c 9 < X'  - a m	 IA
	
L., ,- n 9	 p• m 0	 Lo	 0	 1"'	 9 "'	 n	 e•••• rn	 0	 E I-' X	 La p• 0...	 P1 0	 0 r,
	
0 ri gla	 ra n	 IA	 1." A	 n	 •	 ID 11,	 •-• 0 13,, • •, 0	 P1 p	 •- . re s.7 Pr:i. t	 r• )4Q.	 90 El	 ID pi a	 B ,,...	 or
	
Pi p.. m	 a I- ID	 ,47 ....,0	 0 to
	
Cr ,t o	 o. ri n	 al	 0 , rr •< 0	 • m	 a	 n
	0 .10 •11.	 0 C IV r*.	 9 0	 n =• 0...< fu	 •-•• H	 O.	 o	 •< ,	 a In	 r• r)
1 9, n g : l'a
	 0c ri"	 0	
"
	,.. .ri	 11 De" ri	
r•
* g- 
	
rr e nn r,	 r• n	 m o	 in	 a . a	 al n	 a 0. 	- .1
	
90 CD g	 r".	 M Po 0.	 1-'" Hri'•	 fa'	 1..."7	
H.	 ro	 ac)	 n ••	 •H011
	
IP .<7 C1E	 m	j 	 0W 1.,'	 0	 1-. rf	 ".	 •o	 DmP	 o w "	 00
	
P1.m ci	 o	 la• rt p,
	 6.c o	 ri raII' 11	 (4' :	 0 9	 0
	
pi n	 0	 n-•	 a c	 m la	 0 ,,	 11)
	
I m _	 0C '40 	 ..	 l-ri,	 o	 0(031110	 P02	 11:11TIo Al	 f42	 Z
O - 4.	
KO 0
.,9 0 .	 tA	 Ca	 Sr°	 ,43 "1 0 11
< ,
	
:I, ,E, 1:,1	 .-4' 4 is . an a 09 CI 1 0" "
 of	 =	t a	 P.
	
0 p	 l	 M00	 11	 01.11r-. 	9	 0	 1-I	 n ?c. 	- 1,-. x
	9 7.  r	 1-.•	 (D r
.- < 0 n	 r, .0 ri	 1-•	 131	 0 rr p	 7 r4	 oa ,.. r,	 n M	 rn	 Pr	 p)	 , 7"	 n c	 a	 1-.• a	 W01... Omn	 lo
.<
	
OP.	 In	 rIT)	 6-- .... 9
	
LAO.
	 pi	 9ri M "1 0P a " _
	
00 "	 r•
	
o r, C	 1-1 	 0	 11 ,. ,...
C la .	 9 IA	 t	 0 m	 ,... "	 r• m m	 D. 0-	 co	 n ri	 cCL M D '''. D	 0	 0	 o-•	 PT	 fD	 0
•••• ri	 roG	 0	 P4	 ,P"	 0 9	 ri fa,	 "
7 1.)	c 0. 	
0 N.
	
,.
" r• '11 ' cl,	 '0	 nn 	 '''' fr OP
	
IV'
	
In p. • .1	 0 ,,, 9	 0 I-. 0
	
, ir	 0 '' I-	 to n> 0
	 Q.
	
m 09	 Pl""	 0
	
Oa IV	 PI	 13.- 0
	
,,, q1	 •-• 1••••	 IA 1". 0
	
0. m	 r-	 mroPi	 (1),i	 0,0	 OT,W=rf	 n
"
	
a	 97 0	 n m m	 CO 0 ,	 n rs 1-,	 y	 0 n 
n m	 m 9	 0	 ••,, n	 0 M	 0 0 °	 p.....0	 On	 D' 0 	 °	 .0 4
	
rt	
n PI	 o	 maP a	 0."	 P..- P 0	 0	 I-	 n C	 C	 rr •.40	 fl PI
	
n	
0
I.- fl, pi	 ai	 0	 r? ..< Cr	 ua 0 pi	 rv,
, P	 mg)
	
00	 0	 n00
	
on	 o ri r•
O pa 0,	 0	 Lo Ul	 rr	 PI oi I-:	
-aoPj.	 1....ro	 pn.:17:,05.	 B <	 o 0	 r'1	 1-.
n •••••	 M ro	 8	 =	 a n .	 a n n 1m	 I	 on
	
,-,	
0 P..	 m ga.	 n 0
	
<
14 ,, 9	 0 9 	 '0	 rt P'	 (1)	 fl 0. -	 41	 in.	 11 PI	 nc	 C	 m
	CD	 M	 0/...	 0 U1 G	 g nu. 14	 ro	 0	 •-•	 n im	 La	 p-ro ,	 K	 1-•	 c	 ir up r."..<"	 C P1	 n
	f 	 1.-.
IT, 0 0	 7' p	 M	 H.	 0	 PI (1 u, m s 1 c	 1-.	 ...,	 LA.MW	 la	 Ma	 11	 o•••
, p c	 .-	 n-•	 0	 m	 1.-- .-	 *- n-• ' 0	 •••	 ••••
7 0 Cr	 Of?	 0	 cr (	 x	 000	 :., 0 1 'J	 1-••	 . 111 0 C 1--.	0	 0
	
CD	 •
	
0	 • 7 0- 0' 1--•	  7	 00	 Or?	 Oa
43 H. I	 7 0	 0	 (VIA	 r•	 roPrva	 0.0.40.	 ...4	 fa. IA 1 ...1	 O. n	 00	 00	 In
n rt IP •- . .-.3	 n a.
o o- a D a- 0 .0P n. ri Di 9 1-3 C
	
M0' 0 0.0	 0.0D'Or1100 0 0., < ....
	 < ..0
	 9r? 9 9
	 CD 0rt	 0 o	 ft mfp coci	 aPi	 0 1-•	11 0	 n a	 p,	 a
.-...0 0‹ ,	 1-,
Wnrim,  	 .0 a 0 a' y•-••	 ri 0J f") r) r) 0	 n	 " 0, ri oc 0 in m.,9 4 9 mo000m n t9 D , e-.."4ri ,.0 IV	 n ,, IA la 0 la	 o o-co	 0	 0 m	 0	 ra n to 1...	 M 1-•• 7,, n P'. tia, 'mMW ,"'1.1	 ,W	 mM
M < 	 rt	 rec	 5 n n ., :I „lc', .0=	 M 0 "" m ..< - fuO. PI	 w11I• (I) r'	 0-"C MPOrC
	 In MCr r0 0 00-P...
	 .-"'	 0o0an.0	 r.. 9 	 rb,?sc
	
. m0	 01	 1Mrit1	 rIguMM,'"0
"0	 Mr	 W 0 ,1	 P...t1	 =NCm0"miEfl0"	 i'l	 0	 0 ,P	 am r
	
. In,?
 0-3 0 9-	 .0 a	 0--	 n-•	 p Pi	 11 0. (1) fl ..." 013' ",...
	
0' =- 0	 ri 1_,
	 00	 9
130. ° M 7	 2 iii	 g ph	 .13 a	 o	 Po 91 0 '" '"0 0.	 g	 P1 M
	 0 9 I-• 0-• 4 "1,--.	 00	 ri 0	 ,...,1-••	 . 1-• . O•	 IV• 0 l'-' rt la 9 "AV	 M.	 La	 7 CD l'''0	 •••• "'
	 0	 n	 m M
'4 IC ID fl La	 § (1)	 CO	 M0,1EIM	 v
	n 	 '1 D' M 0 D
	
0 0 0' n	 M .0	 "•< 6_,	 (1 0
	
, • rr no 0
	 la pi	 r•	 um	 .13	 "	 n0.M	 o .	 o-•	 ,...<rtianar•r,off....na
	
o	 n1	 n 1:3 D " m 1-1- ..... tp I-•
 fp • )--. <	
0	 11,00CLow,La	 ,a, fur
	 rrirl 4E141-•• 0 0 ID
	 .<0.	 9	 m 0 piO r, 0. 0 t7. 0D	 n	 n4 °math
g ° r/ '< g"
	
pr	 o c a 03 w m .<to '
	
(A	 0 ° r , II
 to e in
r•• 11:1 c n •-) n ••	 r•I-• X
oO
P%pfDP'IlD0 Z
• la• 0 •-• 1--' P-"
 M ,...°' _	 ao Cm r,	 .-Pim p
	• " tn
x In.., , ri rt m C
r•
mr• zlb bac
 ...40H
I. 	 rr 0, •-•0 P...*
	
1-.0	 ri
	
0 ,...	 zM	 '1	 0e...	 7 , Z1-... 0
	 D 0-4 9 '.< a c i • r• ,,,O 111	 P'l la ,..... ITP.'
 D I- 7 - p '-' PIIP	 rr 0-,7	 0 a-- c	 977	 c r-, ,, .0 0 , PI o	 p	 0 o M la
O. ...41"
R	
a -,,a0-coPI	 -	 .1=1 9 P-up	 ....03n -	 m C	 I.?t4 K ". 0 (1)a•	 ...	 0 . - r;,, a =	 .-;m	 c	
..,t)	 rv 1""In	 9 6.c	 P H.r, n	 ". ....	 H	 n D _ 4C	 o	 " 0 ,P.. „,°	 0	 0 0 I i0.1 IV 0 a• r, 5 -
, ta, 0	 P 11. 0 ,
	
Z
	
VI	 0 0 0rn 0 9 0Ell	 0. = 0 P...	 ..`-'
	N. 	 0	 '0 r..a o
	 ''t D m il 	 B M p
	
 
O. '''' M P.' =	 fD	 1.0(DoIn a 0 a 0 la. „rl
	
In 0 0 to _. m	 gr.to04	 o-•	 .. Ul	 L. la 0100 0 OM
r• „„„,11m2mr,,:0_,T D-wamerFo.K.".4-11-°"0
ID " lb m0	 tw'rglalwKOI...
r ni '...1-.1".1.......	 a	 o It 7
.9
 .0 al B0..)
	0	 H.	 (11 a	 0P1 0.
 '10P-
.D "49 ro0' an.
n P-13 a1-	 m o Pr o. 1-	 i-•••0 pi m
m g	 0' (1) r'
	 P11 E3 00.	 1100 14	 1-....am
	
^='00r
	 0*M np•
 r' n .0	 PI I"" n D P-'m 0	 - H. 0	 7 ' fD
•••• 0. 0c o us g 2 ::: rutri
o IT O.O 0 0 110 0' ,-- a a nC o D P-na In mn
„.H. 7 0 4 fl r- ta	 • imrt.r, 0 re
	 .„ 4	 m i ''
D' C 40M4	 (ALAC,-.11•-• ri
n n D'
2 g. .,f1
 0  0 ,... 8
,-, , . ... 0 0.
	 0 CO fa
	
a	 in c	 r, "	 rv r,
	
o',...ft n ri	 .. v- 	 co 1'1 a '0 cr(I)
	 0 ° LI7 I-' D • a 2
	
1-•• I-.	 91 9
	 IV"4.
	
/-	 CO r• " ri a 9 r• 'rt	 •-•.	 IA i'' fp 0
'0 r ' 0'0 0M
	
r • -
	 r•
	
--.. mm	 •	 ..< 0 • v rt ii,""
	
9 °.'.	 0
	
 '.
	
0	 7'	 0...- ••• Os
	 0 C
	
a 9 0 r•• n 	 0 0 pD9 PP x a
	
06 9 IC u:I -
	
n
a	 •-• o n	 Li. • 9,m LOW0n ID c 04MCO
	
a	 n	 a 0 M ,r n LI) '0
	
IA	 11
	
a	 m Di	 fD II I ...,-• (• ....- rv
	
P.	r-
- II0 0 . '	 ,-, m
	
0 0 0 r•	 'I	 0	 I r1 rt• /". s•n • 1-" 0,
	
lai Ill 33 la
	 P.<	 0	 omwo.C.
APPENDIX TWO
ORGANIZATIONAL DIFFERENCES
BETWEEN VARIOUS MCS
SOURCE : CIRIA REPORT 100
COFTRACTUAL
Client
Design
Organisation
Construction
Contractors
;Constru tion
Contractors
Scope
Designers
Designers
COITRACTUAL	 ORGAIISATIOILL
[------ Client 	
1	
Client
I
Design	 Xanagement	 Project Xanagement
Organisation	 Contractor
I
Construction
Contractors
The management contract .
	
Design 4.	 dranagement
	
Organisation
	 Contractor
Construction
Contractors
ORGAIISATIONAL
1	
Client
Construction	 Project Xanagementdi.
Xanager
Design	 Construction4--------ip
Organisation	 'tanager
The construction management contract .
CONTRACTUAL
[--------Client
Design & Xanagement
	  Contractor
Designers	 Construction
Contractors
ORGAIISATIOILL
Client
:
Project management&---1---o.
Sc
1
	Xanagement
Designers	 Contractor
Construction
Contractors
The design and management contract
APPEND I X THREE
FORM OF MANAGEMENT CONTRACT
SOURCE : JCT ( 1997)
CONTENTS
P.O.
ARTICLES OF AGREEMENT
Recitals
First	 •	 7
Second
Third
Fourth	 .............. 8
Fifth	 . a
Articles
1	 The Management Contractors
general obligations
	
8
2	 Payment by the Employer .._
3A	 Architect
3B	 Contract Administrator
	
9
4	 Quantity Surveyor	 .9
5	 Professional Team .. 	 . ..	 10
6	 Project Drawings, Project Specification,
Contract Cost Plan. Appendix Part 2 and
Third arid Fifth Schedules 	 10
7	 Drawings, specifications and bills of
quantities for Works Contractors
or otherwise	 .. 10
8	 Settlement of disputes — Arbitration 	 10
Contract Documents — other documents —
Works Contracts (1 . 9 to 1.12)
	
1-9	 Custody and copies of Contract Documents 16
	
1 . 10	 Further drawings and details 	 16
	
1 . 11	 Limits to use of documents 	 16
	
1 . 12	 Copies of Works Contracts 	 16
Certificates — Issue— effect of Final Certificate
— elect of other certificates (1 . 13 and 1.15)
1•13	 Issue ol certificates	 .. 16
1 . 14	 Effect of Final Certificate	 16
1-15
	
Ellect of certificates other than the
Final Cenificate	 . 17
Section 2: Possession and
Completion
Employer's notice requiring Management
Contractor to proceed — possession of
the site (2 . 1 to 2.3)
Attestation	 11	 2.1
CONDITIONS	 2.2
Section 1: Intentions of the Parties
Interpretation definitions etc. (11 to 1.3)	 2 . 3 1
Method of reference to clauses ............. 	 .. 12
	
2-3.2
Articles etc. to be read as a whole	 . 12
	
2 3.3
Definitions.	 12	 2.3-4
Obligations of Mansgsment Contractor
	 235
(1-4 to 14)
1 . 4	 Co-operation with Professional Team __ 15
1 . 5	 Specific obligatic;is of Management 2.4
Contractor	 	 _15
2.5
1-6	 Obligations in Third Schedule
	
	 16
1•7	 Management Contractors liability
	 26
to Employer	 	 16
1 . 8	 Compliance with Instructions 	
	 16	 2.7
•
1
Employees notice requiring Management
Contractor to proceed .. 	 . .	 18
Management Contractor not to proceed —
deemed determination of Management
Contractor's employment
	 . . .
	
. 18
Possession of the site. .	 18
Deferment of Possession	 18
Possession by Management Contractor
Use or occupation by Employer ....
Insurers — additional premium ............... 	  . 18
Practical Completion of the Project and
Defects Uebltlty Period (2 . 4 to 2.7)
Certificate of Practical Completion	 . _19
Schedule of defects — securing the making
good of defects
	
_19
Certificate of Completion of Making
Good Detects.	 . 19
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MANAGEMENT CONTRACTING - THE CLIENTS' VIEW
SOURCE : COPY OF AUTHOR'S PUBLICATION
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APPENDIX FIVE
PREVIOUS RESEARCH MODELS
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APPENDIX SIX
PILOT STUDY QUESTIONNAIRE
THE INTERVIEW QUESTIONS 
1)YOUR ORGANIZATION 
A)Approximate turnover for your organization?
B)Percentage(by value)of your work done for the following forms of contracts:
TRADITIONAL:
MANAGEMENT CONTRACTING:
OTHERS:
C)Percentage(by value)of management contracts work done for the following type of
clients:
Private:
Public
D)Approximate breakdown of your management contract work into building types liste
below:
a)WORK DOWN FOR PRIVATE SECTOR 
Building type 
NEW HOUSING
INDUSTRIAL:
OFFICES:
SHOPS:
OTHERS:
b)WORK DONE FOR PRIVATE SECTOR:
NEW HOUSING:
PUBLIC CORPORATION
SCHOOLS:
HEALTH:
OFFICES;FACTORIES;SHOPS:
CIVIL ENGINEERING WORK:
OTHERS:
E)Percentage of project procedure adopted when appointing the management contracto
NEGOTIATED:
COMPETITIVE:
COST REINBURESEMENT:
OTHERS:
2)MANAGEMENR CONTRACTING WITHIN YOUR ORGANIZATION:
A)How long has your organization been involved as an architect in management
contracts and why?
B)List of the projects with client name that your organization been appointed
for management contracts:
C)What is the procedure for the selection and appointment of the management
contractor?
D)What form of contract used in management contracting?
E)On what basis is the management fee charged and how are payment made?
F)Details of your staffing personal:
)) CLIENT SATISFACTION 
Allocate a mark out of 10 to each of the factors listed below
according to the magnitude of importance each factor wuold be
to different client:
CLIENT CRITERIA	 DOUSING	 INDUST. COMMERC HEALTH C. B;.
A-SPEED
a-The minimization of
preconstraction time.
'b-Reliability of estimated
precons traction time.
c-Your lack of involvement
during the design and const.
stage(i.e. the minimization of
client time spent in consultation
with the architect.)
1
•
d-reliability of the estimated
cost and time.
e-Others	 -
B-COST
a-Cheapest cost
b-Reliability of original price -
o-Mantinance cost
d-Cost in use
e-Finance arrangements offerd.
f-Others
c-quA= .
•
a-Aesthatic
b-Suitability
c-Flexibility enabiling the client
to change his mind concerning the
building layout etc. during the
const. phase.
a-Management consultancy service
offerd during the desgn stage
(1.e.advice concerning production
problems ,layout problems ,etc.,
andrelating them to the new
building design.
.
e-A high degree of personal
control over specialised work
peculiar to project requirement.
f-Others.
4)MANAGEMENT CONTRACTING UTILITY:
A)During what stages in the design/constraction process does the management
contractor get involve?
B)How involve is the management contractor with regards to advice to the client
and/or to you?
C)What is the procedure for the selection and appointment of sub-contractors?
D)What form of contract is used with sub-contracters?
E)How are sub-contractors supervised and controlled?
5)ADVANTAGES AND DISADVANTAGES 
A)Are ther deficincies apparent to you,as an architect,on the traditional
process?If yes,what are they?
B)The areas in which management contracting can or does it's greatest
contribution:
C)What are the benefits to the client associated with management contracting?
D)What are the limits for the application of management contracting?
E)Why the management contractor does not directly undertake any of the work?
F)Which of the following problems do you think need to be overcome?
1)No universally accepted definition of management contracting.
2)Acceptance of the management contractor as part of the project teem.
3)No standard form of management contract and sub-contract.
4)Defining duties and responsib-liyies of members of the project team.
5)Defining and agreeing work packages.
6)Associated problems of communication.
7)High liquidated and ascertained damages;
B)Agreeing the E.P.C. at an early stage.
9)Lack of exposure to management contracting.
lo)Program control.
11)Attitude of personnel.
12)Abortive effort and cost of preparing submissions.
13)Later work packages suffer as a consequence of overexpenditure on early work
packages.
14) Others
APPENDIX SEVEN
CASE STUDY QUESTIONNAIRE
CASE STUDY QUESTIONNAIRE 
Note : Assurance is given that the answers to the questionnaire will be used for
statistical purposes only. The anonymity of the respondents will be
respected, and names of organizations or individuals will not be
published, if they so request.
SECTION I. GENERAL PARTICULARS OF ORGANIZATION
1.1. Name of organization 
1.2. Address 
1.3. Name of respondent and position 
within organization.
SECTION 2. ORGANIZATION PARTICULARS
2.1. Approximate annual turnover.
2.2. Please state an approximate breakdown of your organization's turnover into
the following contractual arrangements. (BY VALUE)
•./
Traditional contracting
Management Contracting
Design & Construct
Project-Management
Others (please state)
2.3. What type of projects does your organization specialised in ?
( please circle response )
Industrial projects / Co=mercial / Housing / Hospitals / Airport /
Others (please state)
SECTION 3. PROJECT DATA
3.1. Name of project 
3.2. Client name 
3.3. Project type 
Factory building / Warehouse / Shope / Office / House / School / Hospital /
Airport / Others (please state)
3.4. Gross floor area
3.5. Please give brief discription of project. (e.g. location, construction method,
purpose of building etc.)
3.6. How was the project financed by 
Public Funding
Private funding
.111nn11
-3.7. How experianced was the client with that type of construction 
Very experianced
Moderatly experianced
Not experianced at all
3.8. What was the client category 
Speculative developer H
Developer of projects for the primary use of the company
Others (please state)
3.9. Did the client employ any professional personnel solely concerned with planning,
design etc. of the building work ?
YES / NO
if YES, were they Architect
Engineers
Quantity Surveyors
Building Surveyors
Others (please state)
Please state numbers
3.10. How specialised were the building designers with that type of project ?
•n• •nn•,,
Very specialised
Moderatly specialised
Not specialised at all
3.11. What basis was the contract let by ?
Traditional method / Management Contracting Method
3.12 Date the main contractor was appointed ?
3.13. How was the main contractor appointed ? (please circle response)
Open Tender / Selected Tender / Direct Negotiation / Two Stage Tender /
Others (please state) 	
3.14. What form of contract was used ? (please circle response)
JCT / Client's Own / Contractors Own / Others (please state) 	
3.15. Please give duration or dates ( AS STATED ) of the following stages.
Please complete as fully as possible, although partially completed 
may still be of use.
PROGRAMMED	 ACTUAL
Brief development in weeks.
Date the design started.
Date the design completed. (in case of MC.
the date of last package been designed)
Tender period for main contractor.
Date the construction start on site.
Date the construction completed.
3.16. Please give the overall contractual price tender accepted for the building ?
Pounds
3.17. Please give the actual price on completion of building ?
Pounds
LIB. Please give an approximate percentage of services cost out of the overall 
price of the building ?
Percent
3.19. If there was overrun on time please state reasons ?
3.20. If there was overrun on cost please state reasons ?
it
3.21. How complex was the project ? (if complex please state factors that made complex)
A
High
Medium
low (simple)
c.	
SECTION 4 : CLIENT CRITERIA
4.1. The following are a number of criteria which commonly applied by clients 
of the building industry in assessing the performance of their projects.
At the outset of this project, please tick the column which best describes 
the client's initial level of importance at the commencement of the 
building process.
Very	 Fairly	 Partly	 Not	 Not
important important important really at a
•
-a) Reliability of the estimated design time.
.b) Reliability of the estimated const. time.
c) Minimizing the overall time of building.
;(I) Reliability of the estimated const. cost.
e) To obtain a building at the cheapest cost.
f) To obtain a building with low
maintinance cost.
:g) To obtain a building with low running cost.
h) To obtain knowledge of exactly how much to
pay each period during construction.
'1.) To obtain a building with high aesthetic
quality.
/A) To Obtain a building with idealy fit's it's
purpose.
?k) Management consultancy services from the
contractor during the design stage.
,1) To have flexibility enabling the client to
• change his mind during construction.
,m) To have confidence in the design.
'n) To have confidence in the main contractor.
Io) Input of contractor's expertise in refining
)	 solution and buildability.
p) To have an early start on site.
q) Minimizing the construction time.
4.2. How well were the following criteria acheived after the project been
completed.	 ( please tick the column which best describe the level of
success ).
Very Fairly	 Partly
a)
b)
c)
d)
e)
f)
g)
h)
i)
The actual design time when compared with
the estimated it was considered as
The actual construction time when compared
with the estimated it was considered as
The overall time of the project was
performed
The actual construction cost when compared
with estimated it was considered as
When the building was completed the cost of
the building as to be the cheapest was
When the building was occupied the
ache ivement of having a low maintenance cost
When the building was occupied the
acheivement of having a low running cost was
The actual payment at-each stage during the
construction compared with the expected was
The aesthetic of the building was performed
successful
j)
k)
The idea of having a building which fits
it's purpose was acheived
The management consultancy services offered
by the contractor at the design stage were
,.../n••n•n••••
1)
m)
n)
Although there were a number of variations
during construction the flexibility to cope
with the changes was
The client's confidence in the design was
The client's confidence in the contractor was
Not	 Not at
really all
0) The idea of getting an input of contractor's
expertise in refining solution and
buildability was aveived
p) An early start on site was acheived
q) The construction time was.performed
4.3. Are there any other criteria that the client considered at the commencement of 
the project, if so , what are they, what level of importance would you give them 
and what was the level of success when the project been completed. 
CRITERIA CONSIDERED
	 Level of Importance Level of success
t)
74 6 983 I052
4.4. From the criteria on 4.1 & 4.3 , Please rank the TEN most important criteria 
in the table in order of importance to the client concerned.
i.e. if the cheapest cost was most important , place (e) under I in the table.
4.5. CLIENT SATISFACTION 
HOW SATISFIED WAS THE CLIENT ON COST 	 H / M / L
HOW SATISFIED WAS THE CLIENT ON TIME 	 H/ M / L
HOW SATISFIED WAS THE CLIENT ON BUILDINS AESTHETIC H / M / L
HOE FUNCTIONAL WAS THE BUILDING ON COMPLETION 	 H / M / L
ANY FURTHER COMMENTS
THANK YOU FOR YOUR ATTENTION
APPENDIX EIGHT
THE RESEARCH DATA
CLIENT CHARACTERISTICS
Cl = CLIENT TYPE
C2 = CLIENT EXPERIENCE
C3 = CLIENT BUSINESS
C4 = CLIENT CRITERIA
DESIGNER CHARACTERISTICS
- 1 = PRIVATE, 2 = PUBLIC
- 1 = HIGHLY EXPERIENCED, 2 = MODERATE,
3 = NOT EXPERIENCED
- 1 = BESPOKE, 2 = SPECULATIVE CLIENT
- 1 = HIGHLY IMPORTANT, 2 = MODERATELY,
3 = NOT IMPORTANT
C5 = DESIGN SOURCE	 - 1 = INHOUSE DESIGN INPUT, 2 = OUTSIDE
C6 = DESIGNER EXPERIENCE - 1 = HIGHLY EXPERIENCED, 2 = MODERATE,
3 = NOT EXPERIENCED
PROJECT CHARACTERISTICS
C7 = BUILDING TYPE
C8 = CONSTRUCTION TYPE
C9 = BUILDING COST
C10= GROSS FLOOR AREA
C11= PROJECT COMPLEXITY
C12= BUILDING RATE
CONTRACT PROCEDURE
- 1 = COMMERCIAL, 2 = INDUSTRIAL
- 1 = NEW CONSTRUCTION, 2 = REFURBISH
- 1 = LOW, 2 = AVERAGE, 3 = HIGH
- 1 = LOW, 2 = AVERAGE, 3 = HIGH
- 1 = HIGHLY COMPLEX,
	
2 = MODERATELY
3 = LOW COMPLEXITY
- 1 = HIGH, 2 = MODERATE, 3 = LOW
C13= CONTRACT PROCEDURE - 1 = SELECTED TENDER, 2 = OPEN TENDER
3 = DIRECT NEGOTIATION
PROCUREMENT METHOD
C14= PROCUREMENT METHOD - 1 = MANAGEMENT CONTRACT
2 = TRADITIONAL CONTRACT
PROJECT PERFORMANCE
C15= PRE-CONSTRUCTION TIME 1 = LONG TIME, 2 = AVERAGE, 3 = SHORT
C16=
C17=
BUILDING TIME
TOTAL TIME
- 1
- 1
= LONG TIME,
= LONG TIME,
2
2
=
=
AVERAGE,
AVERAGE,
3
3
=
=
SHORT
SHORT
C18= SPEED SQM/WEEK - 1 = LOW SPEED, 2 = AVERAGE, 3 = HIGH
C19= UNIT COST E/SQM - 1 = LOW COST , 2 = AVERAGE, 3 = HIGH
C20= TIME OVERRUN - 1 = UNDERRUN 2 = AVERAGE, 3 = HIGH
C21= COST OVERRUN - 1 = UNDERRUN , 2 = AVERAGE, 3 = HIGH
C22= TIME SATISFACTION - 1 = HIGH LEVEL, 2 = MODERATE, 3 = LOW
C23= COST SATISFACTION - 1 = HIGH LEVEL, 2 = MODERATE, 3 = LOW
C24= QUALITY SATISFACTION- 1 = HIGH LEVEL, 2 = MODERATE, 3 =SLOW

ROW
Cl
CLIENT
TIP
C2
CLIENT
EXP
C3	 C414	 C4B
CLIENT	 TIME	 CERTAINTY
BUSINESS CRITERIA
C4C
CHEAP
COST
C4D
QUALITY
45 1 1 2 1 1 2 3
46 1 1 2 2 1 1 3
47 1 2 1 2 1 1 2
48 2 1 2 1 2 1_ 3
49 1 2 2 2 1 2 1
50 2 * * 1 1 2 2
51
52
1
1
1
1
1
1
2
3
1
1
.
,
1
2
2
53 2 3 1 1 2 2 1
54 1 1 1 2 1 1 2
55 1 1 1 2 1 2 2
56 1 2 * 2 1 1 2
57 1 * 1 2 1 1 2
58 * 3 1 7v 1 2 1
59 * * * 2 1 1 3
60 * * 1 2 1 1 2
61 2 * 2 2 1 1 2
62 * * 1 * + *
*
63 * * 1 2 1 1 2
64 1 2 2 2 1 2 3
65 1 3 2 3 1 2 1
66 1 2 1 2 1 1 2
67 1 2 2 2 1 1 2
. 68 1 2 1 2 1 1 2
59 * * 1 2 1 2 2
2 1
1 2
2 2
1 3
1 3
2 1
1 1
2 1
1 1
2 2
1 1
2 2
1 1
1 *
I 1
2 1
2 2
2 2
1 2
2 2
2 1
2 2
1 1
1 1
1 2
1 1
,i
1
3
3
2 1
2 2
2 2
1 3
1 *
1 1
1 1
* 1
1 *
* 1
* *
C 4E	 C 4 F	 C5	 C6	 C7 '	 C8
ROW
	
VARIATION	 MANAGE	 DESIGN
	 DESIGNER	 BULDING	 CONSTUCT
SOURCE
	 Exp.	 TYP.	 TYP.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41 2
42 3
43 4
44 5
2
2
1
1
3
2
2
3
1
3
2
3
1
2
3
1
3
2
2
3
2
1
3
2
2
2
2
2
3
2
2
3
1
3
1
3
3	 2
2	 2
3	 3
3	 2
3	 3
3	 3
2	 3
1	 1
1	 1
1	 2
1	 1
1	 1
1	 1
1	 2
1	 1
1	 2
I	 2
1	 .,,
1	 1
1	 ,.,
1	 1
1	 1
1	 I
1	 1
1	 1
1	 2
1	 1
2	 1
1	 I
1	 1
1	 1
1	 1
1	 1
2	 1
2
2
2
	
1
2
2
*
2	 1
2	 1
2	 1
2	 1
2	 *
2	 . *
2	 1	 1
1	 1	 1	 I
2	 *	 1	 1
1	 *	 1	 1
2	 3	 1	 1
CONTRACTS
ROW
C4E
VARIATION
C4F
MANAGE
C5
DESIGN
C6
DESIGNER
C7
BUILDING
	 CONSTRUCT
CS
45 2 3 1 1 1 2
46 3 2 1 1 1 1
47 3 3 1 2 1 1_
48 2 3 2 2 2 2
49 3 3 2 3 2 *
50 3 3 * * 2 *
51
52
3
2
7
..,
3
2
/
1
1
2
2
2
7
53 3 3 2 3 2 2
54 3 3 2 3 2 2
55 3 3 2 1 2
'7
56 3 3 2 3 2 2
57
58
7
,
2
3
3
2
2
*
g-
2
2 1
59 2 3 * * 2 2
60 7. 3 * *
* *
61 3 3 1 3 2 2
62 * * * * 2
4-
*
63 3 3 * * 2
64 2 3 1 2 1
65 2 3 1 2 1 _
66 3 3 2 1 1
67 3 3 1 2 1
68 3 3 2 2 1 *
69 3 3 1
* 2
ROW
C9
BUILDING
COST
C10
GROSS
AERA
C11
COMPLEXITY
C12
VALUE PER WEEK
C13
PROCEDURE
C14
PROCURE
METHOD
1 6.40 9259 1 68500 7
2 6.50 7000 1 84400 -. 1
3 7.90 4400 1 179545 7 1
4 30.50 35000 2 231000 7 1
5 7.40 10185 7U 97000 1
6 1.80 1500 2 32200 2 1
7 4.10 6350 1 7 3 2	 00 1 
.
8 2.10 3305 2 40400 1 1
9 31.30 36800 1 179000 1
.
_
10 1.60 5600 1 12300 7
.
-
11 11.00 11000 1 211500 2 7
12 6.50 5250 1 90300 1 1
13 4.00 10000 1 55600 1 1
14 21.50 35000 1 233700 1 1
15 3.80 4500 1 105500 7 7
16 8.50 3900 2 100000 7 1
17 6.80 7680 2 6 5 4	 00 1 2
18 15.00 11111 1 134000 1 1
19 8.00 9345 1 94200 3 7
20 5.10 3900 2 43600 1
21 4.00 4800 2 4 8800 7 1
22 31.00 45737 1 199000 3 1
23 2.30 2560 3 57500 2 1
24 8.50 17150 1 80950 1 7
25 50.00 29000 1 179000 2 1
26 31.00 46300 1 221500 3 1
.	 27 1.90 8333 3 4 7 5	 00 2 ,
28 11.80 24148 2 128260 2 1
29 5.60 5500 1 82333 2 1
30 7.50 6000 2 83333 3 I
31 3.50 6000 2 67300 3 1
32 3.00 5600 3 42800 3 1
33 9.50 30000 2 115850 3 2
34 1.50 7685 3 26800 3 1
35 10.50 16720 2 91000 3 2
.3 6
37
38
39
40
41	 2
42 3
43 4
44	 5
45
	 .
46	 .
47	
.
48	
.
49	
.
50
51
52
53
54
55
56
.57
58
59
60
61
62
63
64
65
66
67
68
69
1.80
3.00
2.50
1.00
5.50
8.40
2.30
40.00
2.00
2.95
14.20
6.00
7.20
3.30
1.90
0.50
1.80
2.20
0.70
0.60
0.90
0.90
1.70
1.00
1.00
5.90
1.20
1.40
10.20
4.80
0.90
9.50
8.80
0.70
27400 2
196100 2
27000 2
73700 1
142000 1
115400 1
64285 2
28448 2
40428 2
19230 1
30000 2
39285 2
14285 1
24000 2
28125 3
17307 3
30357 3
17857 2
26315 1
80821 1
23076 3
31818 3
89500 3
39500 *
11500 1
91400 3
44000 3
23333 3
2
9
9
2
2
2
2
2
2
2
9
6n
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
2
C9	 C10	 C:1	 C12	 C13
	 C14
ROW BUILDING GROSS COMPLF,XITY VALUE PER WEEK PROCEDURE PROCURE‘W
COST	 AERA	 METHOD
	
5680	 3	 34615	 3	 1
	
6600	 1	 85700	 2	 7
	144 	 *	 56818
	 2	 7
	 765	 *	 38461	 2	 1
	
9808	 2	 47400
	 2	 2
	
15794	 2	 123600	 2	 2
	2691	 7.
102005 3
2584 2
3000 1
12000 2
11160 2
14163 2
6140 3
6140 3
2370 7.
12000 3
1768 3
2087 2
759 3
1505 6
4391 3
4087 3
2676 3
3136 2
14000 2
4273 3
3000 n6
16385 1
11071 1
1162 3
18245 1
17783 2
5420 3
BY
C'15
DESIGN
TI1E
CI 6
BUILD17113
ME
CI 7
707'AL
MT
018
AREA /Ara
C19
COST/ Sql
020
OVERRUN
ON TEE
021
0F0?UN
ON C cur
C22
TE SAM'
C23
CST SATS
024
QLT SAn
1 17 92 109 101 690 1 1 2 I I
2 17 77 94 91 923 1 1 1 2 2
3 33 44 77 100 1806 3 3 3 3 2
4 20 132 152 165 879 1 1 1 1 1
5 20 76 96 134 728 1 1 1 7 7
6
7
10
12
52
56
62
68
29
114
1200
652
1
1
1
1
,
,
1
3
1
3
1
8
9
15
*
52
178
67
*
64
222
655
864
7
3
I
1
1
1
2
1
I
q
6
10 52 130 132 43 283 3 1 3 1 I
11 24 52 76 211 1000 7 1 7 2 3
12
13
*
*
55
72
*
*
73
138
1238
403
1
2
1
1
1
1
2
1
1
iA.
14 * * * 380 614 * * * 3 2
15 20 36 56 125 810 1 1 1 2 1
16 20 82 102 114 883 1 1 1 2 1
17 24 104 128 74 885 1 1 2 2 2
18 30 112 142 100 1350 2 2 1 3 2
19 20 68 88 137 856 1 3 1 2 1
20 30 117 147 33 1307 1 2 1 3 7,
21 25 82 107 58 8.3 1 2 1 1 7,
22 26 156 182 293 679 1 3 1 2 1
23 20 40 60 64 893 1 1 1 1 I
24 15 105 120 163 500 1 1 1 1 1
25 100 280 340 103 1724 7 3 1 3 1
26 20 140 160 330 670 1 3 1 2 1
27 20 40 60 208 228 3 1 1 1 1
28 * 92 * 252 509 1 1 1 2 2
29 * 68 * 80 1018 1 1 1 1 1
30 16 74 90 100 1250 3 1 2 3 1
31 10 52 62 115 583 1 1 1 1 2
32 15 70 85 80 535 1 1 2 1 I
3,3 7 82 89 366 316 1 1 1 1 1
34 9 56 65 137 195 1 1 1 1 1
35 10 112 132 1 50 610 1 1 1 1 1
36 9 52 61 209 317 1 1 1 2 1
CI 5
CW	 DESIGN
TEE
37	 3
38	 4
39	 9
C16
BUILDIAG
TTIE
35
44
26
017
70TAL
TI2vE
38
48
35
018
AREA/TvEX
188
32
68
019
COST/.571
1063
1736
.566
C20
OVERRUN
ON TBE
1
1
*
C21
OVERRUN
ON CC6T
1
1
*
C22
TIE S47S
1
1
3
C23
CST SATS
1
1
3
C24
QLT S41S
1
7
1
40 1 	24 116 140 84 560 3 3 3 3 1
I	 2	 56 68 124 2.32 531 1 1 1 I 1
2	 3 168 84 252 32 827 1 1 1 2 1
4 316 204 520 500 393 3 2 2 2 1
44 5 104 74 178 35 740 1 3 1 2 1
•	 52 40 92 75 989 1 1 1 1 1
46	 52 200 152 120 1180 1 2 1 1 7
40 52 92 215 537 1 1 1 1 2
92 112 204 126 475 3 3 2 1 1
26 116 132 65 433 3 1 3 I 2
6 47 53 42 309 1 1 1 2 1
8 26 34 91 210 1 1 1 1 2
18 60 78 200 150 1 1 1 1 1
39
25
56
49
95
74
32
43
1244
335
1
3
3
3
3
1
7
,..,
2
2
2
24 25 49 30 790 1 1 1 1 3
61 32 93 47 205 70 2 3 1 1
58 52 110 85 205 3
n
G 2 7 1
16 56 72 73 416 .3 3 2 2 3
73 56 129 48 373 1 3 1 2 2
29 38 67 83 318 I 1 1 1 I
40 73 113 192 421 3 3 2 3 2
22 52 74 83 280 1 1 1 1 1
24 44 68 68 466 3 1 2 1 1
78 114 192 143 624 1 2 1 2 1
50 122 172 90 430 I 2 1 2 3
* 78 * 15 774 3 3 3 3 1
70 104 174 176 521 2 3 2 3 1
100 182 282 98 460 70 2 3 2 2
24 30 54 280 129 2 2 2 1 1
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APPENDIX TEN
CHI-SQUARE TEST RESULTS
2
X	 = . 17 D.F. =	 1 p < NOT SIGN.
CHI—SQUARE NO. 1 — PROCUREMENT METHOD V CLIENT TYPE
MANAGEMENT
CONTRACTS (1)
TRADITIONAL
CONTRACTS (2)
TOTALS
PUBLIC SECTOR
	 (2) 8 5 13
PRIVATE SECTOR (1) 31 25 56
TOTALS 39 30 69
CHI—SQUARE NO. 2 — PROCUREMENT METHOD V CLIENT EXPERIENCE
MANAGEMENT
CONTRACTS
TRADITIONAL
CONTRACTS
TOTALS
(1) (2)
HIGHLY EXPERIENCE 14 9 23
(1)
NORMAL EXPERIENCE 21 13 34
(2)	 et	 (3)
TOTALS 35 22 57
X 2 = .12
	
D.F. =	 1
	 p < NOT SIGN.	 R
	
.041
CHI—SQUARE NO. 3 — PROCUREMENT METHOD V CLIENT BUISINESS
MANAGEMENT
CONTRACTS
(1)
TRADITIONAL
CONTRACTS
(2)
TOTALS
BESPOKE CLIENTS
(1)
19 16 35
SPECULATIVE
(2)
20 14 44
TOTALS 39 30 69
X 2 = • 1.5
	
D.F. = 1
	
P< NOT SIGN.	 , 187
2
X	 = 4.5 D.F. =	 1 p < . 05 . 308
.360R =P < .012 =X	 8.2 D.F. =	 1
CHI-SQUARE NO. 4 - CLIENT EXPERIENCE V CLIENT SATISFACTION ON TIME
HIGHLY
EXPERIENCED
(1)
MEDIUM &
LOW
(2)	 &	 (3)
TOTALS
HIGHLY
SATISFIED (1 ) 19 15 34
OTHERS	 (2) &	 (3) 4 14 18
TOTALS 23 29 52
CHI-SQUARE NO. 5 - CLIENT EXPERIENCE V CLIENT SATISFACTION ON COST
HIGHLY
EXPERIENCED
MEDIUM-hLOW
(2)	 &	 (3)
TOTALS
HIGHLY
SATISFIED	 (1) 20 12 32
OTHERS	 ( 2 ) & (3) 5 15 20
TOTALS
_
25 27 52
CHI-SQUARE NO. 6 - CLIENT TYPE V CONSTRUCTION PERFORMANCE UNDER MC
_
LONG	 (1) AVERAGE(2) SHORT (3) TOTAL
PRIVATE CLIENT(1) 20 58 27 105
PUBLIC CLIENT	 (2) 21 12 5 38
TOTALS 41 70 32 143
X 2 = 17.92
	
D.F. = 2
	
P < .01
2
X	 = 1.2 D.F. =	 1 P < NOT SIGNF. R = .201
2
X = 4.48 D.F. =	 1 P < .05 R = .306
'CHI-SQUARE NO. 7 - PROCUREMENT METHOD V DESIGNER EXPERIENCE
MANAGEMENT
CONTRACTS
(1)
TRADITIONAL
CONTRACTS
(2)
TOTALS
HIGHLY
EXPERIENCED (1) 18 7 25
OTHERS	 (2) &	 (3) •	 17 13 30
TOTALS 35 20 55
CHI-SQUARE NO. 8 - PROCUREMENT METHOD V SOURCE OF DESIGN
MANAGEMENT
CONTRACTS(1)
TRADITIONAL
CONTRACTS(2)
TOTALS
IN-HOUSE DESIGN
INPUT	 (1) 13 11 24
OUT-SIDE DESIGN
INPUT	 (2) 15 14 29
TOTALS 28 25 53
X 2 = .92
	
D.F. = 1	 P < NOT SIGNF.	 R = .141
CHI-SQUARE NO. 9 - DESIGN EXOERIENCE V PRE-CONSTRUCTION TIME
SHORT	 (3)
PREBLD TIME
LONG & AVG.
PREBLD TIME
(1)	 &	 (2)
TOTALS
HIGHLY EXPERIENCE
DESIGNERS (1) 20 5 25
OTHERS	 (2) & (3) 16 14 30
TOTALS 36 19 55
.3451 R=
2
x	 = 4.8 D.F. = P < .05
12X	 3.85 D.F. =
R = .273P < .05
CHI-SQUARE NO.10 - DESIGNER EXPERIENCE V TIME OVERRUN
WITHIN EST.
TIME
HIGH
OVERRUN
TOTALS
(1)	 & (2) (3)
HIGHLY EXPERIENCED 18 8 26
DESIGNERS	 (1)
OTHERS	 (2)	 &	 (3) 10 16 26
TOTALS 28 24 52
CHI-SQUARE NO. 11- DESIGNER EXPERIENCE V COST OVERRUN
WITHIN EST.
BUDGET ( 1 2 1(
HIGH
OVERRUN (3)
TOTALS
HIGHLY EXPERIENCED
DESIGNERS	 (1) 15 10 25
OTHERS	 (2) & (3) 9 18 27
TOTALS 24 28 52
CHI-SQUARE NO.12 - DESIGNER EXPERIENCE V CLIENT SATISFACTION ON TIME
HIGHLY	 (1)
SATISFIED
OTHERS
(2)	 &	 (3)
TOTALS
HIGHLY
EXPERIENCED (1) 20 3 23
OTHERS	 (2) & (3) 14 12 26
TOTALS 34 15 49
•
X 2 = 5.64
	
D.F. =
	 1
	 p < .02	 R	 .331
2
X	 = 5.1 D.F.	 1 P < .025 R . .357
D.F. 12 =X	 5.1 R . .571P < .01
2
X	 = 8.02 D.E. .	 2 P < .02 R . -.244
CHI-SQUARE NO. 13- DESIGNERS EXPERIENCE AND CLIENT SATISFACTION ON QUALITY
HIGHLY
SATISFIED
(1)
OTHERS
(2)&(3)
TOTALS
HIGHLY
EXPERIENCED (1) 20 3 23
OTHERS	 (2) &	 (3) 13 10 23
TOTALS 33 13 46
CHI-SQUARE NO. 14- SOURCE OF DESIGN AND SPEED DURING CONSTRUCTION
IN-HOUSE
DESIGNERS( 1 )
OTHERS
(2)
TOTALS
HIGH SPEED	 (3) 15 4 19
OTHERS	 (1)	 &	 (2) 9 15 24
TOTALS 24 19 43
CHI-SQUARE NO. 15- PROCUREMENT METHOD V BUILDING COST
MORE THAN
£5 MILLION £2M - £5M
LESS THAN
£2 MILLION
( 3 ) (2) (1)
MANAGEMENT
CONTRACTS
	 (1) 23 10 6
TRADITIONAL
CONTRACTS	 (2) 10 6 14
TOTALS 33 16	 • 20
TOTALS
39
20
69
2D.F.
2
X	 = 8.7 P < .02 R =..441
2
X = 6.8 D.F. =	 1 P< 6.8 R= .305
CHI-SQUARE NO.16 - PROCUREMENT METHOD AND PROJECT COMPLEXITY
HIGHLY
( 1 )
MEDIUM.
( 2 )	 ,
LOW
(3)
MANAGEMENT
CONTRACTS
	 (1) 19 12 6
TRADITIONAL
CONTRACTS
	 (2) 8 6 14
TOTALS 27 18 20
TOTALS
37
28
65
CHI-SQUARE NO.17- PROCUREMENT METHOD AND BUILDING RATE £ PER WEEK
MORE THAN
£100,000 /
WFFK
	 (1)
BETWEEN (2)
50,000 AND
100,000 / WK
LESS THAN
£50,000 /
WEEK (3)
MANAGEMENT
CONTRACTS	 ( 1 ) 13 16 10
TRADITIONAL
CONTRACTS	 (2 ) 4 5 21
TOTALS 17 21 31
TOTALS
39
21
60
X 2 = 13.7
	 D.F. =	 2
	
P < .001
	
R = -.388
CHI-SQUARE NO. 18- PROJECT COMPLEXITY V BUILDING TIME
HIGHLY
COMPLEX (1)
(2)	 &	 (3)
NORMAL
COMPLEXITY
TOTALS
LONG BUILDING
TIME	 (1) 16 9 25
AVERAGE AND
SHORT TIME (2)&(3) 11 26 37
TOTALS 27 35 62
1 p < NOT SIGNIF.	 RD.F. =2 =X	 .04
.022X = 8.28 R = .405D.F. =	 2
CHI-SQUARE NO. 19 - PROJECT COMPLEXITY V UNIT COST (COST / SQM)
HIGHLY
COMPLEX
NORMAL
COMPLEXITY
TOTALS
HIGH UNIT COST
COST / SQM 15 6 21
AVERAGE AND LOW
UNIT COST 5 30 35
TOTALS 20 36 56
x 
2
. 6.17	 D.F. = 1
	 p < .025	 R =-438
CHI-SQUARE NO.20 - PROCUREMENT METHOD V CONTRACT PROCEDURE
MANAGEMENT
CONTRACTS
TRADITIONAL
CONTRACTS
_
TOTALS
COMPETITION 28 21 49
NEGOTIATION 11 9 20
TOTALS 39 30 69.
CHI-SQUARE NO.21 - PROCUREMENT METHOD V PRE-CONSTRUCTION TIME
MANAGEMENT
CONTRACTS
TRADITIONAL
CONTRACTS
TOTALS
LONG 3 9 12
AVERAGE	 . 4 8 12
SHORT 24 12	 • 36
22X	 . 6.53 R = -.293D.F. = P < .05
R =22 =X	 9.39 D.F. = P < .01
30
60
*CHI-SQUARE NO.22 - PROCUREMENT METHOD V CONSTRUCTION TIME
SHORT TIME AVERAGE LONG TIME
k
(3) (2) (1)
MANAGEMENT
CONTRACTS	 (1) 11 14 5
TRADITIONAL
CONTRACTS	 (2) 3 17 10
TOTALS 14 31 15
TOTAL
30
30
60
CHI-SQUARE NO.23- CONSTRUCTION TIME V CONSTRUCTION TYPE UNDER MC
TAKEN FROM 170 LIST OF MC PROJECTS
SHORT TIME
(3)
AVERAGE
(2)
LONG TIME
(1)
NEW CONSTRUCTION
(1)
9 31 15	 .
REFURBISH
(2)
9 6 2
TOTALS 18 37 17
TOTALS
55
17
72
CHI-SQUARE NO. 24 PROCUREMENT METHOD V TOTAL TIME
SHORT TIME
(3)
AVERAGE
(2)
LONG TIME .
(1)
MANAGEMENT
CONTRACTS (1) 7 19 4
TRADITIONAL
CONTRACTS (2) 3 15 12
TOTALS	 • 10 34	 . 16
TOTALS
30
2h	 . 6.1 D.F. . 2 P	 .05 R = -.244
.052 R =-.409D.F.
CHI-SQUARE NO.25 - PROCUREMENT METHOD V SPEED OF CONSTRUCTION
HIGH
SPEED	 (3)
AVERAGE
SPEED	 (2)
LOW
SPEED
	 (1)
MANAGEMENT
CONTRACTS	 (1) 12 21 5	
•
TRADITIONAL
CONTRACTS
	 ( 2 ) 5 14 11
TOTALS 17 35 16
TOTAL
38
30
68
CHI-SQUARE NO. 26- PROCUREMENT METHOD V UNIT COST.(COST/SQM)
LOW & AVG. HIGH TOTAL
(1)	 & (2) (3)
MANAGEMENT
CONTRACTS (1) 22 17 39
TRADITIONAL
CONTRACTS (2) 23
_
7 30
. TOTALS 45 24 69
CHI-SQUARE NO. 27- PROCUREMENT METHOD V TIME OVERRUN
HIGH
OVERUN(3)
WITHIN EST.
TIME (1)&(2)
TOTALS
MANAGEMENT
CONTRACTS	 (1) 5 28 •	 33
TRADITIONAL
CONTRACTS	 (2) 11 18 29
TOTALS
_
16 46 62
1D.F. = P < .001 R = .308
D.F. 12X	 5.1 P < .025 R . .323
•CHI-SQUARE NO.28- PROCUREMENT METHOD V COST OVERRUN
HIGH	 (8)
OVERRUN
WITHIN EST.
TIME	 (1)&(2)
TOTALS
MANAGEMENT
CONTRACTS	 (1) 4 33 37
TRADITIONAL
CONTRACTS	 (2)	 . 14 15 29
TOTALS 18 48 66
CHI-SQUARE NO.29 - PROCUREMENT METHOD V CLIENT SATISFACTION ON TIME
HIGHLY	 (1)
SATISFIED
(2)	 &
NORMAL	 (3)
SATISFACTION
TOTALS
MANAGEMENT
CONTRACTS
-
30 8 38
TRADITIONAL
CONTRACTS 15 14 29
TOTALS 45 22 67.
CHI-SQUARE NO. 30- PROCUREMENT METHOD V CLIENT SATISFACTION ON COST
...
•
HIGHLY (1)
SATISFIED
(2)	 &
NORMAL	 (3)
SATISFACTION
.
TOTALS
MANAGEMENT
CONTRACTS 21 17 38
-	 TRADITIONAL
CONTRACTS 15 15 30
TOTALS 36 32 68
CHI-SQUARE NO. 31 - PROCUREMENT METHOD V CLIENT SATISFACTION ON QUALITY
HIGHLY (1)
SATISFIED
(2)&
NORMAL	 (3)
SATISFACTIO4
TOTALS
MANAGEMENT
•
	
CONTRACTS	 (1)	 • 24 13 37	 .
TRADITIONAL
CONTRACTS	 (2) 20 9 29
TOTALS 44 22 66
X 2= .21
	
D.F. = 1
	
< NOT SIGNF. R = .135
•
CHI-SQUARE NO.
X 2 =	 D.F. =
CHI-SQUARE NO.	 ^
APPENDIX ELEVEN
CORRELATION COEFFICIENT MATRIX
Cl C2 C3 C4A C4B C4C C4D C4E C4F
CLINT CLINT CLINT TIME CERTN CHEAP OLTY VAR. MGT.
TYPE EXP. BUSNS CRIT. CRIT. COST. CRIT. CRIT CRIT.
C14 PROCUREMENT -.154 .041 .187 .594 -.043 -.784 -.381 .350 .610
C15 PRE-BLD TIME .023 -.073 -.065 .279 .165 -.334 -.291 .192 .266
C16 BUILD TIME	 .243 -.002 .064 .146 .016 .016 .064 .031 -.232
C17 TOTAL TIME	 .146 -.027 -.199 .245 .115 -.192 -.166 .129 .053
C18 AREA/WEEK
	
-.067 -.161 -.232 .075 -.027 .281 .092 -.175 -.358
C19 COST/SOM
	
.275 -.077 -.165 -.317 .161 .283 .125 .065 -.323
C20 +/- TIME
	
-.184 .098 .021 .142 .108 -.243 -.240 .329 .107
-
C21 +/- COST
	
.206 .126 .207 .189 .107 -.277 -.106 .187 .099
C22 TIME SATS. -.128 .308 -.226 .034 .276 -.172 -.384 .303 .214
-
C23 COST SATS. -.089 .360 .246 .027 .132 -.086 -.079 .069 .065
.........,,
C24 QLTY SATS. -.245 .168 .009 . 100 .092 -.086 -.109 .083 .018
C5	 C6	 07	 C8	 C9	 010	 C11	 C12
	 C13	 C14
DESIN DESIN BUILD CONST BUILD GROSS COMP- VALU/ PROCE- PROC-
SORCE EXP. TYPE TYPE COST AREA LEXTY WEEK DURE URMNT
PROCUREMENT .141 .201 .237 .187 -.244 -.078 .441 .388 -.682 .000
PREBLD TIME-.005 .306 -.252 -.026 .431 .612 .104 .184 -.369 .405
BUILD TIME -.095 .118 -.434 -.133 .825 .679 .305 .505 -.116 -.293
TOTAL TIME -.028 .241 -.408 -.146 .699 .744 .114 .381 -.259 -.297
AREA/WEEK -.571 .021 -.178 -.137 .631 .048 -.184 .728 .059 -.244
COST/SQM	 .159 -.109 -.360 -.030 .287 -.069 .438 .380 .246 -.409
+/- TIME
	
.288 .345 .186 .353 -.003 .103 .142 -.129 -.116 .311
+/- COST
	
.243 .348 -.082 .249 .229 .161 -.077 .081 -.298 .308
TIME SATS. .455 .331 .074 .260 -.123 -.054 .123 -.194 -.294 .323
COST SATS. .197 .273 -.244 .041 .133 .078 -.179 .145 -.335 .119
OLTY SATS. .198 .357 .158 .223 -.004 -.026 .060 .046 -.037 .135
-----
Cl
PRE-
TIME
C2
BUILD
TIME
C3
TOTAL
TIME
C4A
AREA/
WEEK
--
C4B
COST/
SQM
C4C
+/-
TIME
C4D
+/-
COST
C4E
TIME
BATS
C4F
COST
BATS.
C16 BUILD TIME
---
.507
C17 TOTAL TIME .979 .853
C18 AREA/WEEK .326 .365 .399
---
C19 COST/SQM -.043 .178 .066 -.214
C20 +/- TIME .264 .150 .219 .016 -.211
C21 +/- COST .283 .306 .360 -.019 .092 .349
C22 TIME SATIS. .161 .112 .183 -.204 -.004 .659 .356
C23 COST SATIS. .202 .180 .246 -.068 .253 .179 .677 .410
.012 - - 069 -.009 -.003 .270 .234 .217 .285C24 QULTY SATIS. -.058
APPENDIX TWELEVE
SCORING MATRIX FOR PROJECT PERFORMANCE
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SECTION 3: Control of the Project
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